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Introduction  and  Background 


The  last.  two  decades  have  seen  a  tremendous  gx  :wth  in  the 
ava  i  I  ability  nr.  d  the  sc  ;;h  :  s.r  ica*  i  on  of  bot  !.  <i .  gi  *  al  cart  o- 
qraphic  products  and  cartographic  informa*:  n  and  display 
systems.  Federal,  State,  and  private  organisations  now 
believe  that  efficiency  can  be  gained  by  the  establishment 
of  digital  cartographic  data  standards.  Necessary  theoret¬ 
ical  research  and  practical  development  are  currently  under¬ 
way  to  establish  data  standards  and  to  develop  device-inde¬ 
pendent  data  exchange  mechanisms  (1).  The  National  Research 
Council  Panel  to  Review  the  report  of  the  Federal  Mapping 
Task  Force  or.  Mapping,  Charting,  Geodesy,  and  Surveying  (2) 
recognized  that  these  efforts  were  essential  to  the  estab¬ 
lishment  of  a  useful  national  digital  cartographic  data  base. 

Work  performed  by  the  National  Commie  tee  for  Digital 
Cartographic  Data  Standards  {NCDCDS),  formed  r:y  the  American 
Congress  on  Surveying  and  Mapping  (3),  provides  a  useful 
overview  of  the  several  diverse  topics  w’hich  mist  be  examined 
during  development  of  digital  cartographic  data  standards. 
Figure  1,  which  is  adapted  from  NCDCDS  Report  *'4,  illustrates 
the  relationship  between  Digital  Cartographic  Data  Standards 
and  computer  graphics  and  CAD/CAM.  This  report  examines 
one  element  of  that  relationship:  the  design  cf  device- 
independent  graphic  data  exchange  metafiles. 

The  current  and  future  use  of  computet  graphics  tc 
complete  the  missions  of  the  U.S.  Army  Engineer  Topographic 


Geographic  information  Systems 
and  Land  Information  Systems 


Figure  1.  Overview  of  the  diverse  topics  related  to  development  of 
digital  cartographic  standards  with  enphasis  cn  ccnputer 
graphics  and  CAD/CAM. 
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Laboratories  (ETL)  and  the  Defense  Mapping  Agency  Hydro¬ 
graphic/Topographic  Center  (DMAHTC)  can  be  enhanced  by  the 
development  of  metafile  formats  compatible  with  raster 
graphic  systems.  This  report  summarizes  a  study  of  the  needs 
of  ETL  and  DMAHTC  and  contains  recommendations  for  the  devel¬ 
opment  of  a  prototype  metafile  format.  This  metafile  system 
would  be  incorporated  into  a  raster  compatible,  device-inde¬ 
pendent  graphics  software  system. 

A  metafile  is  a  standard  device-independent  display- 

record  format.  A  metafile,  as  defined  in  the  contracting 

statement  of  work,  has  the  following  purposes: 

to  provide  a  universal  method  for  transferring  graphic 
images  between  two  computing  sites, 

to  provide  an  audit  trail  of  image  development, 

-  to  provide  a  data  source  for  hardcopies  of  images 
designed  during  interactive  graphics  sessions, 

to  provide  an  archival  medium, 

to  assist  in  certification  and  verification  of 
graphics  data, 

-  to  serve  as  an  interface  standard  for  intelligent 
peripherals . 

Additionally,  the  statement  of  work  declared  that  a  proposed 
metafile  design  for  use  with  raster  graphics  systems  must 
be  capable  of  handling  scanned  images,  text,  and  syntheti¬ 
cally  generated  graphics. 

A  well  designed  metafile  system  must  meet  several  addi¬ 
tional  criteria.  First,  the  system  must  be  functionally 
declared  so  that  it  can  serve  as  a  standard  graphics  data 
interface  for  software  developers.  This  characteristic  is 
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important  for  reducing  the  cost  of  training  software  develop¬ 
ers  and  for  aiding  the  transportability  of  software  between 
installations.  Second,  the  metafile  system  should  provide 
standard  escape  mechanisms  which  allow  non-standard  data  to 
be  recorded,  and  which  allow  access  to  non-standard  graphic 
device  capabilities.  As  will  be  seen  later  in  this  report, 
a  standard  escape  mechanism  should  be  a  requirement  for  any 
proposal  for  an  ETL/DMAHTC  raster  metafile  system;  it  will 
play  an  important  role  in  the  proposal  later-  described. 
Finally,  care  must  be  taken  to  provide  for  the  future  func¬ 
tional  extension  of  the  metafile  system. 

The  aut'ors  used  the  following  methods  to  study  the 
applicability  of  proposed  metafile  systems  to  ETL/DMAHTC 
operations : 

1)  discussions  with  ETL  and  DMAHTC  staff  provided  data, 
beyond  that  contained  in  the  statement  of  work, 
concerning  the  needs  of  ETL  and  DMAHTC,  and  concern¬ 
ing  other  graphic  and  programming  standards  under 
consideration  by  those  organizations, 

2)  the  production  environment  of  DMAHTC  was  examined  by 
review  of  the  "Baseline  Systems  Description  for  the 
Cartographic  Systems  Integration  and  Upgrade-Interim 
Technical  Report  #1",  prepared  by  ZYCOR,  Incorpr - 
rated  in  January  1984  (4); 

3)  the  current  tecnnical  literature  including 
activities  and  proposais  of  the  American  Natic 
Standards  Institute  X3H3  (ANSI-X3H3)  Technical  C 
mif.ee  (5),  was  thoroughly  reviewed, 

4)  the  "Raster  Reformatting  System  Design  Plan"  submit¬ 
ted  to  the  Rome  Air  Development  Center  by  Synectics 
Corporation  in  September  1983  (6)  was  reviewed,  and 

5)  discussions  were  held  with  individuals  who  are  know¬ 
ledgeable  in  the  field  of  computer  graphics  and 
metafile  design  and  who  would  be  aware  of  emerging 


raster  metafile  proposals  likely  to  receive  signifi¬ 
cant  attention. 

The  purpose  of  the  remainder  of  this  report  is  to  sum¬ 
marize  the  findings  and  to  present  the  authors'  conclusions 
and  recommendations.  The  next  section  discusses  some  of 
the  most  relevant  issues  which  must  be  addressed  in  the 
design  of  a  metafile  useful  for  ETL  and  DMAHTC.  Following 
that  discussion  is  a  brief  review  of  the  American  National 
Standards  Institute's  Virtual  Device  Metafile  (ANSI-VDM) 
proposed  standard  and  a  recommendation  regarding  the  ex¬ 
tension  of  that  standard  for  use  as  a  raster  metafile  stan¬ 
dard.  The  next  section  addresses  several  key  elements  of 
the  Synectics  report  and  discusses  how  elements  of  the  design 
described  in  that  report  could  serve  as  a  basis  for  the  pro¬ 
posed  VDM  extension.  Finally,  the  authors'  conclusions  and 
recommendations  are  presented,  with  the  appendices  providing 
bibliographic  material  and  technical  documentation. 


Page  6 


Issues  Relevant  to  the  Design  of  a  Paster  Metafile 

Both  private  and  public  organizations  have  developed  pro¬ 
posal  s  or  stancards  for  the  spec  if : cat i on  of  a  graphic  meta¬ 
file  system.  Among  these  are: 

1)  the  proposals  of  the  Association  for  Computing 
Mach.' cry  Graphic  Standards  Planning  Committee 

'ACM-C-EPO  (7), 

2)  the  American  National  Standard  Institute  (ANSI) 
standard  for  transporting  Computer-Aided  Design  (CAD) 
and  Computer  A..ded  Manufacturing  (CAM)  data  through 
the  Initial  Graphics  Exchange  Sped  f  icatidr.  (ANSI- 
ICES!  if.;, 

3)  the  North  American  Presentation  Level  Protocol 
Syntax  (NAPLES)  (9),  and 

4)  the  "irtual  Device  Metafile  proposals  of  the  ANSI- 
X 3 H 3  technical  committee  (5). 


Not  1  of  the  systems  listed  above  are  designed  to  meet 
tne  same  need? ,  and  their  relationships  with  other  adopted  or 
proposed  graj h.c  standards  must  be  understood  by  those 
responsible  for  implementing  a  graphic  metafile  system. 
For  example,  ANS1-IGES  is  concerned  with  the  transfer  of 
all  product  definition  data  (geometric  and  nongeometric)  be¬ 
tween  CAD/CAM  systems  and  installations.  The  function  of  the 
VDM  proposed  standard  is  the  generation  and  transfer  of  suf¬ 
ficient  deViCi  ndepender.t  information  for  a  graphic  repre¬ 
sentation  to  i  e  presented  on  a  wide  variety  of  graphic  output 
devices.  To  perhaps  oversimplify  the  distinction,  ANSI-IGES 
is  designed  to  allow  the  transportability  of  the  full  defini¬ 
tion  of  objects,  whereas  ANSI -VDM  contains  only  that  informa¬ 
tion  necessary  to  present  a  picture  of  those  objects.  In 


most  applications,  data  transferred  by  ANSI-IGES  allow  the 
digital  representati on  of  an  object  to  be  further  processed 
and  analyzed.  In  general,  ANSI-VDM  compatible  files  only 
provide  a  device- independent  means  to  present  a  picture, 
not  to  continue  manipulation  and  processing  of  the  digital 
representation  of  the  illustrated  object. 

Figure  2  illustrates  the  various  levels  on  which  the 
most  widely  discussed  graphics  standards  are  designed  to 
operate.  At  the  top  of  Figure  2  is  an  "object  database". 
This  element  of  the  illustration  represents  computer  descrip¬ 
tions  of  "objects"  which  can  be  defined  in  2  or  more  dimen¬ 
sional  space.  For  example,  digital  descriptions  of  transpor¬ 
tation  networks,  buildings,  and  other  physical  features  which 
can  be  graphically  depicted  may  be  a  part  of  an  object  data- 
oase.  The  major  purpose  of  ANSI-IGES  is  to  serve  as  an 
interface  between  the  database  and  application  programs  which 
need  to  access  those  data.  In  addition,  ANSI-IGES  estab¬ 
lishes  a  standard  under  which  CAD/CAM  installations  may 
exchange  data. 

The  interface  between  application  programs  and  a  partic¬ 
ular  installation's  graphics  utility  system  is  handled  by 
such  proposed  standards  as  ANSI-Graphical  Kernel  System 
( ANSI -GKS )  and  ANSI -Programmer s  Hierarchical  Interface  to 
Graphics  Systems  ( ANS I -PH IGS )  (10).  Both  of  these  proposed 
standards  allow  application  program  development  to  proceed 
without  concern  for  the  specifics  of  an  installation's 
graphics  utility  system.  Similarly,  ANSI-GKS  and  ANSI-PH1GS 
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3  fying  requirement  of 

i  nstai  I  e.d  ( 1 1  \  .  As  wi  t  h 
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local  utility  system  before  spec- 
the  application  programs  to  be 
ANS1-IGES,  industry  adoption  of 
the  portability  of  application 


progr 


s  between  differently  configured  installations. 


vo.  LEVEL 
VDL*  LEVEL 


Figure  2.  Ar.  illustration  of  the  various  levels  on  which 
graphic  standards  are  designed  to  operate  and 
thv  levels,  of  some  of  the  current  and  proposed 
si:  -innards.  Source:  National  Computer  Graphics 

As  ere  i  a  tier. . 


i  he  lost  i-.'vci  illustrated  in  F'lgure  2  which  will  be 


discussed  :  n 


-eport  is  labelled  as  the  VDI/VDM  level. 


i.i-rse  labels  •  or  rospor.c:  to  t  he  ANS I  -  Vi  r  teal  Device  Jnterfi 


ANFl-VD’)  at: 


’  i.e  /-Mb!  -V 


.  ■  v  nv  Met .. f  .  1  e  (  ANSI -VDM ) 


p. opo»ec.  stare.:./  .s.  V.M  .e.d  .'hi  -.  ere  designed  by  the  ANSI 
corn  .  tp.  l-  to  •  aricic.i  o  l /'•;  tte  interface  between  graphics 
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software  and  graphics  devices.  As  illustrated  m  Figure  2, 
a  VDI  compatible  physical  device  would  not  require  any  addi¬ 
tional  software  to  interface  to  a  VDI  compatible  graphics 
utility  system.  Physical  devices  that  were  not  VDI  compat¬ 
ible  still  would  require  specific  device  drivers,  which  cur¬ 
rently  is  the  industry  norm.  As  proposed  by  ANSI,  VDM 
specifies  the  format  of  a  device-independent  metafile  used 
to  record  and  transfer  device-independent  pictures. 

Evident  from  Figure  2  is  the  fact  that  the  development 
of  a  standard  at  one  level  must  take  into  account  the  devel¬ 
opment  of  standards  at  the  next  lower  level,  at  least.  For 
example,  the  development  of  the  proposed  GKS  2-D  graphic 
programming  standard  was,  in  many  respects,  accompanied  by 
the  development  of  the  VDM  2-D  graphics  metafile  standard. 

Discussion  with  ETL/DMAHTC  staff  and  review  of  the 
DMAHTC  production  equipment  and  procedures  indicate  that 
an  immediate  need  exists,  both  at  the  application  program  - 
graphics  utility  system  level  and  at  the  interface  between 
the  graphic  utility  system(s)  and  physical  devices,  for  a 
raster  metafile  system.  Throughout  the  remainder  of  this 
report  those  products  produced  by  DMAHTC  which  require  meta¬ 
file  support  are  divided  into  two  bread  classes.  The  first 
class  consists  of  cartographic  products  based  on  the  collec¬ 
tion;  interpretation;  and  analysis  of  geodet.c  data,  topo¬ 
graphic  data,  hydrographic  data,  geographic  names  data,  and 
other  physical  and  cultural  information.  The  second  class 
of  products  consists  of  grid  based  digital  elevation  models 
and  similar lly  represented  surfaces. 


i 
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While  it  is  essential 


for  an  object  definition  metafile  standard  at  the  IGES  level 
to  allow  full  3-D  object  specification,  the  authors  have 
concluded  that  there  is  not  an  immediate  need  for  a  full 
3-D  graphic  metafile  implementation  within  ETL/DMAHTC.  The 

relevant  ANSI  committees  are  currently  studying  3-D  exten¬ 
sions  to  ANSi-GKS  and  ANSI-VDM.  Adoption  of  the  current  ANSI 
proposals  will  provide  ETL/DMAHTC  with  the  best  opportunity 
to  adapt  to  t'.e  future  3-D  standards. 

The  graphic  metafile  proposal  identified  by  tl\e  authors 
as  likely  to  be  most  widely  implemented  in  organizations  with 
activities  s.m: lar  to  ETL/DMAHTC  is  the  ANSI-X3H3  Virtual 
Device  Metafile  'VDM)  proposed  standard.  A  copy  of  the  draft 
standard  and  public  comments  on  that  draft  are  included  as 
Appendices  C  and  D  of  this  report.  One  of  the  reasons  that 
VDM  appears  to  best  fit  ETL/DMAHTC’ s  needs  is  that  it  cur¬ 
rently  provides  a  rudimentary  pathway  to  the  inclusion  of 
raster  graphic  data.  Although  the  current  specification  of 
VDM  does  not  i  r:  "2  ude  sufficient  elements  to  serve  as  a  com¬ 
plete  raster  metafile  system,  the  authors  believe  that  the 
adoption  of  VDM  arid  the  development  of  appropriate  extensions 
will  provide  L7!  'DY.AHTC  w.tn  the  best  available  mechanism  for 
a  single  metafile  system  e-.-- on  pas  sing  both  vector  and  raster 
graphics . 

One  of  *.he  origin..  . •  .  .a  tor  the  design  of  the  VDM 

proposal  spot  if  .id  ‘  to  serve  as  a  graphic  stan¬ 
dard  across  a  i  .  t  \  p«  •  s  •  •:  ■  t.r  devices.  Since  the  develop¬ 
ed  s'!  ■;  1  ids  inevitably  lag  behind 


ment 


p 


the  development  of  technology,  several^  critic: sms  of  VDM 
have  focused  on  it's  failure  to  incorporate  the  fall  func¬ 
tionality  of  current  raster  display  devices.  If  these  criti¬ 
cisms  are  adequately  addressed  by  future  extensions  to  ANSI- 
VDM,  then  the  apparent  need  to  have  a  raster  metafile  system 
separate  from  a  general  graphics  metafile  system  will  no 
longer  exist.  The  authors  recommend  that  ETL/DMAHTC  adopt 
this  approach  as  an  alternative  to  the  development  of  a 
raster  metafile  standard  separate  from  the  standards  used 
for  other  graphic  data.  ETL/DMAHTC  should  realize  signifi¬ 
cant  benefits  by  adopting  this  emerging  industry  standard 
rather  than  developing  their  own,  distinctly  raster,  metafile 
system. 

The  above  recommendation  is  further  reinforced  by  the 
interest  of  the  ANSI-X3K3  committee  in  providing  a  mechanism 
for  adopting  "registered  extensions"  to  VDM.  This  procedure 
allows  interested  parties  to  submit  useful  VDM  extensions  for 
consideration  by  the  committee.  If  the  committee  views  an 
extension  as  meeting  the  criteria  of  the  VDM  standard,  it 
will  be  released  for  public  comment  and  considered  for  adop¬ 
tion  as  a  "registered  extension"  (12). 

Should  ETL/DMAHTC  participate  in  the  "registered  exten¬ 
sion"  process,  two  significant  benefits  could  be  realized 
both  by  ETL/DMAHTC  as  well  as  by  the  rest  of  the  computer 
graphics  industry.  First,  ETL/DMAHTC  would  provide  a  tech¬ 
nology  development  and  transfer  service  which  would  increase 
the  benefits  others  obtain  by  the  adoption  of  VDM.  Perhaps 
a  more  important  benefit  of  a  registered  extension  designed 
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tc>  FTL/DMARTC  specifications  is  that  it  would  help  insure 
♦•hat  greater  amounts  of  graphic  data  produced  outside  of 
LTL/DMAH7C  operations  would  be  readily  accessible  for  their 


The  use  and  implementation  of  VDM  is  illustrated  in 
figures  3  and  4.  In  one  use,  illustrated  by  Figure  3,  an 
application  program  using  a  device  -  independent  graphics 
package,  such  as  ANS1-GKS  makes  use  of  a  metafile  generator 
to  produce  VDM  compatible  output  files.  These  files  contain 
interim  or  final  graphic  data  which  are  preserved  by  the 
VDM  system  as  device-independent  pictures. 


APPLICATION 


DEVICE- INDEPENDENT 
GRAPHICS  PACKAGE 


METAFILE 

GENERATOR 


VD» 

SOFTWARE 

firmware 

HARDWARE 


Figure  3 .  1 1 ’  v . . 


or  "  »  co-  i:i  do  f  *  . 

ca*  ion  procj 


•  o  1  .it  icnship  of  VDM  to  a 
:r  cr.es  package  and  an  appli- 
i:u':  ANSI-X3H3  ,  #X3 . 1  22-198x. 


Transfer  of  VPM  compar j ole  dev  i  O'  -  <  r.dopendont  picture 


to  another  graphic  system  is  1 1 1 ust rated  by  F i gure  4 .  1 

that  figure,  a  set  c-f  VDM  output  files  is  processed  by  soft 
ware  called  a  metafile  interpreter  and,  with  the  use  of 
Virtual  Device  Interface,  may  be  displayed  on  any  grapm 
device.  Incompatibilities  between  the  system  on  which  th 
pictures  were  originally  produced  and  the  targeted  displa 
device  are  handled  at  the  VDI/device  driver  interface 


METAFILE 

INTERPRETER 
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som 
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•ARE 

ware 

Illustration  of  the  relationships  between  a  VP 
compatible  picture  file,  a  metafile  interpreter 
and  a  tarqeted  graphic  display  system.  Source 
ANSI -X2H3 ,  1X3.122  -  198x. 


Figure  4. 


Page  I  4 


Note  that  figure  4  does  not  show  VDM  output  files  being 
used  as  input  to  an  application  program.  As  previously  dis¬ 
cussed,  VDM  is  a  picture  metafile  standard  as  opposed  to 
an  object  description  standard  such  as  IGES.  In  general, 
an  application  program  receiving  VDM  input  does  not  have 
all  the  information  required  to  continue  definition  and 
manipulation  'f  the  original  objects (s)  (13).  This  distinc¬ 

tion  between  product  definition  and  graphic  metafile  systems 
should,  however,  have  little  impact  upon  the  use  of  VDM  by 
ETL/DMAHTC.  ETL/DMAHTC  currently  have  standard  cartographic 
data  formats  and  cartographic  data  base  management  systems, 
and  their  pr.mary  uses  of  VDM  will  be  for  product  verifica¬ 
tion,  sequential  pictoral  processing,  and  final  product 
archival  and  shipment  in  digital  format.  For  example,  an 
important  need  is  to  be  able  to  review  interim  cartographic 
products  on  any  of  a  large  number  of  graphic  devices.  This 
interim  product  may  have  been  produced  on  any  of  a  large 
r. timber  of  devices  using  several  different  application  pro¬ 
grams.  The  graphic  data  which  are  displayable  on  device 
A  need  to  Le  displayed  or.  device  B.  Using  the  picture  pro¬ 
duced  by  B,  ch  may  be  a  hardcopy  device,  t  he  graphic  data 
will  be  c hc.-ct.ed  and  venf.fi!.  Detected  errors  will  be  noted, 
and  subsequent  correct.  will  be  made  on  ’he  original 

machine  with  a  r.  appropr  .;•••.•  jp.pl  .cat  ion  pacV  age.  Thus,  the 
graphic  :  s  r  py , owed  ns  a  : -v  resent  at  ion  of  the  cartographic 
da*  a.  it  v  :  v.  ••  : '  r  the  graphic  m.otaf .  ie  standard 

*o  mi.r.ta.n  •  1  of  t  h<.  rt  .  >  .nr.!  cartographic  data. 


graphic  meta- 


Another  example  illustrates  the  use  o:'  a 
file  standard  within  the  direct  DMAHTC  production  process. 
Often  various  workstations,  which  may  have  been  supplied  as 
turnkey  systems,  are  designated  to  perform  only  certain  func¬ 
tions.  Thus,  a  DMAHTC  product  may  proceed  through  a  "pipe¬ 
line”  which  sequentially  moves  the  product  through  various 
workstations.  Each  workstation  produces  a  portion  of  the 
final  product  and  defines  cartographic  data  which  must  be 
preserved  or  passed  to  other  workstations  following  ETL/ 
DMAHTC  standard  procedures  for  processing  cartographic  data. 
It  is  desirable  to  have  graphic  data  produced  on  a  giver, 
workstation  displayable  on  any  number  of  other,  significantly 
different  workstations.  Previously,  as  noted  in  the  report 
by  Synectics  Corporation  (6),  this  has  been  accomplished 
by  developing  and  maintaining  n(n-l)  programs  designed  to 
change  the  graphic  formats  of  data  from  one  system  to  the 
other,  where  n  is  the  total  number  of  different  types  of 
workstations.  The  adoption  of  a  graphic  metafile  will  reduce 
this  problem  to  one  of  developing  and  maintaining  n  metafile 
generators  and  interpreters.  This  advantage  is  well  illus¬ 
trated  by  Figure  5  which  is  adapted  from  the  Synectics  report 
(€).  At  the  top  of  Figure  5  the  case  of  no  adopted  metafile 
system  is  illustrated.  The  point  made  is  that  without  a 
standard  metafile  a  total  of  n(n-l)  conversion  programs  must 
be  developed  and  maintained  if  all  n  graphic  configurations 
are  going  to  be  able  to  communicate.  In  addition,  changing 
or  acquiring  a  new  system  has  an  impact  on  the  communj cat  ions 
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NO  METAFILE  STANDARD 


*  N(N-l;  CONVERSION  PROGRAMS 
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*  1  SYSTEM  IMP  ACTI  I'  i'Y  1  N TERN. AT,  FORMAT  CHANGE 


Figure  5.  Jntersyttetii  communications  schemes 
before  :-r.J  after  adoption  of  a 
stencarc  metafile  format. 
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software  of  all  n  graphic  systems.  This  "ro  metafile" 
scenario  can  be  contrasted  with  the  "adopted  metafile"  case 
by  examining  the  lower  portion  of  Figure  5.  Given  an  adopted 
metafile  format,  it  is  only  necessary  to  insure  that  each 
system  adapt  to  that  metafile.  With  an  adopted  metafile, 
the  effects  of  system  changes  are  easily  localized  without 
producing  any  impact  on  associated  graphic  systems.  Further, 
when  additional  workstations  are  acquired,  it  will  only  be 
necessary  to  specify  that  the  workstation  contain  a*  metafile 
generator/interpre^er  in  order  to  gain  communications  with 
all  other  workstations . 

An  important  point  not  made  by  Figure  5  is  that  adoption 
of  an  industry  wide  metafile  standard  (such  as  VDM)  produces 
a  communications  path  to  many  graphics  systems  external  to 
ETL/DMAHTC .  Also,  the  authors  believe  that  VDM  compatibility 
is  what  will  most  likely  be  offered  and  supported  by  hard¬ 
ware  vendors  in  the  immediate  future.  Such  a  commitment 
by  hardware  vendors  will  reduce  the  necessity  of  ETL/DMAHTC 
producing  metafile  generators/interpreters  for  future  graphic 
system  acquisitions.  Finally,  the  use  of  VDM  will  provide 
a  standard  archival  format  for  ETL/DMAHTC  products  and  will 
place  those  products  in  a  digital  format  which  is  compatible 
wi  th  the  emerging  industry  standard.  Since  close  contact  has 
been  maintained  between  ANSI-X3H3  and  the  relevant  Interna¬ 
tional  Standards  Organization  Committees  (ISO  TC97/SC18  and 
ISO  TC97/SC2/WG8 )  it  is  also  likely  that  revisions  to  VDM 
will  be  made  m  such  a  manner  as  to  enhance  the  international 
exchange  of  graphic  data  and  software. 


Spec  ■  fi:.-  <  :  a  VDM  Based  Raster  Metafile  Implementation 

Tni  s>  c-c.cti-_.ri  assumes  some  familiarity  w_th  at  least  two 
adaitionsl  documents .  The  first  is  the  ANSI-VDM  public  re¬ 
view  document  which  has  been  reproduced  as  Appendix  C  of 
this  report.  The  second  is  the  "Raster  Reformatting  System 
( RRS )  -  Design  Plan”  prepared  by  Synectics  Corporation  in 
September  1983.  That  document  has  not  been  made  a  part  of 
this  report.  Readers  are  encouraged  to  have  a  copy  of  the 
Syncetics  report  available  for  reference  as  they  review  this 
sect  ion . 

The  FFS  schema  captures  a  portion  of  the  functionality 
and  benefits  'which  accrue  from  the  adoption  of  a  standard 
metafile.  However,  RRS  fails  to  meet  the  criteria  of  a  meta¬ 
file  design  in  several  ways.  First,  there  was  no  attempt  to 
develop  a  specification  which  would  encourage  application 
outside  the  ETL/DMAKTC/P.ADC  environments.  Also,  there  was 
apparently  little  consideration  given  to  likely  changes  in 
hardware  capabilities  and  provision  of  a  planned  method  for 
increasing  the  functionality  of  the  RRS  specification.  In 
addition,  the  Synect ics  report  represents  KRS  as  software 
which  would  be  implement  on  "gateway"  computer  systems. 
This  approach,  although  reasonable  for  the  short  run,  should 
not  be  an  ultimate  sol ut ion . 

An  i  ;i.i  i  «.  on  i  hi'  i!i«-  ..  :t'if  rs  have  about  the 

RRS  schema  is  t  h  it  i  .  no’  provide  a  pathway  for  the 

eventual  merging  oi  vci  *  i  and  raster  data  into  a  single 
metafile.  The  adoption  of  a  metafile  standard  for  only 


raster  data  runs  opposite  to  the  prevailing  movement  of  the 
graphics  industry.  The-  authors  believe  that  ETL/DMAHTC 
adoption  of  an  exclusively  r  ,«ter  metafile  standard  would 
retard  the  development  of  graphic  metafile  standards. 

The  proposed  VDM  standard  represents  a  well  designed 
graphic  metafile  system.  However,  VDM  has  a  limited  set 
of  functional  specifications  which  deal  with  those  capabili¬ 
ties  of  raster  devices  wmch  do  not  have  direct  counterparts 
in  vector  devices.  For  many  applications,  such • as  working 
with  satellite  imagery  and  other  scanned  data,  ETL/DMAHTC  will 
require  extensions  to  VDM  to  include  the  required  functional 
specifications.  For  example,  VDM  makes  only  limited  provi¬ 
sions  for  the  use  of  data  preserving  compaction  techniques, 
such  as  run-length-encoding ,  within  a  standard  VDM  file.  No 
provisions  are  made  for  entropy  reduction  encoding  methods. 
However,  within  the  specifications  of  VDM,  r.on-standard 
graphic  data  and  the  use  of  special  device  capabilities  may 
be  included  in  a  VDM  file  with  the  use  of  a  standardized 
escape  mechanism.  In  addition,  non-graphic  data  may  be 

included  with  the  use  of  an  application  data  flag.  Through 
these  mechanisms,  most  of  t.he  encoding  and  data  header  recom¬ 
mendations  contained  in  the  RRS  report  can  be  implemented 
within  VDM  files.  As  previously  mentioned,  direct  extensions 
to  VDM  could  also  be  developed  by  ETL/DMAHTC.  Such  exten¬ 
sions  would  be  very  useful  to  the  field  of  digital  carto¬ 
graphy  and,  in  particular,  to  the  efforts  of  USGS  and  the 
National  Committee  for  Digital  Cartographic  Standards. 
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The  nos:  important  raster-oriented  functional  element  of 
VDM  is  the  CELL  ARRAY.  A  description  of  the  CELL  ARRAY  is 
present  ei  i  r.  S  5.5.9,  page  7  6  of  the  appended  VDM  report. 
Figure  5  wi . ;  be  used  to  explain  the  function  of  a  CELL  A.RRAY. 
Three  corner  points,  labelled  P,Q,R  in  Figure  6,  define  a 
rectangular  area  specified  m  a  device  independent  coordinate 
system  Know  as  Virtual  Device  Coordinates.  This  area  is 
subdivided  into  dx*dy  contiguous  rectangles  which  partition 
the  rect angular  space  into  identical  ceils  spanning  P-R  and 
R-Q.  The  CELL  ARRAY  element  allows  the  points  P,Q,R  and 
the  cell  size  dx,dy  to  be  specified,  and  allows  data  which 
are  to  be  used  to  fill  those  cells  to  be  encoded.  The  first 
encoded  array  element  is  mapped  to  the  cell  positioned  at 
corner  P,  ane  subsequent  array  elements  are  mapped  in  rows 
running  from  P  to  R  m  row  order  from  R  to  Q. 

The  precu.-ion  of  the  speci  f  i  cation  of  the  array  data  is 
determined  t  other  elements  of  the  VDM  specif ication  (see 
COLOR  PRECIS'.*:::,  S  5.3.7,  page  46  and  COLOR  INDEX  PRECISION, 

S  5.2.6,  pace  46).  Whether  the  encoded  values  are  direct 
color  values  specified  in  RGB  color  space  or  are  indices  into 
a  previously  specified  color  lookup  table  is  selected  by 
the  COLOR  SELECTION  MODE  specifier  (S4.4.2,  page  17).  An 
elementary  run- 1  ength-cod i  no  capability  is  described  in  S  7.6.1 
and  may  be  compared  with  Li  t n.  urn-coding  described  in  S  7.6.2. 

At  thin  pc.nt  it  .  s  .  i  !  i  ..c*  .  *’e  to  compare  the  capabili¬ 
ties  of  VDM  with  t  he  er. coding  scheme  proposed  by 

Svnecf  i c>  .  Reference  i  rv.»  . '  i  be  made  to  section  3.4  of  the 
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RP.~  repo  r-  .  P .  .  ;  t  ,  note  that  the  Syi  ■•ctics  proposal  specifi¬ 
cally  supp'.r  r  three  *  ypes  of  ratter  data  for  encoding: 

1)  F lice-',  i cages  (black  &  white) 

2  1  Gray  stale  images  (8  bit  maximum) ,  and 

2)  »  b.i  ■  color  (either  direct  or  indexed). 

For  each  of  these  three  raster  data  types  Sy.oectics  has  pro¬ 
posed  an  efficient  coding  scheme  both  in  terms  of  storage 
requirements  and  : n  apparent  decoding  computations.  The 
ANSI -VDK  spec  .f ..cations  supports  mere  flexible,  but  perhaps 
less  efficient,  coding  schemes.  The  major  difference  between 
the  two  is  that  the  ANSI  proposal  allows  color  information 
to  be  encode*,  to  any  level  of  precj  sicn,  as  denoted  by  the 
COLOR  PRECISION  and  COLOR  INDEX  PRECISION  specifiers. 

Table  1  provides  an  overview  of  the  storage  required  to 
encode  simple  images  Which  fit  into  each  of  the  three  cate¬ 
gories  permitted  by  ERS.  The  elements  of  Table  1  are  the 

storage  (in  kilobytes)  required  to  store  1760x1024  raster 
mages  under  KPS  and  VDM  schemas.  The  first  two  images  are 
black  and  white  binary  images.  Image  1  is  a  simple  checker¬ 
board  design  with  alternating  black  and  white  pixels.  Image 
2  is  constant  black  cr  white.  Image  3  i  s  an  8  bit  gray  scale 

image  of  constant  gray  levei  .  Images  4  and  S  are  full  color 

images  consisting  of  3  separate*  8  bit  channels  for  the  red, 
green,  and  blue  color  ccmp  oner  ‘  s .  Image  4  is  a  3  color 

checkerboard  where  no  ad  t  <.r,t  .  xoi  s  have  exactly  the  same 

value  in  try  •  t  t  h«.  t  hr<.  ••  c  tormcis.  Image  5  is  also  a  3 
ebanre- j  .man-  ,  t  i  •  •  *.<  ,  '.or  of  each  channel’s  image 
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The  reader  will  note  from  Table  1  that  one  of  the  VDM 
schemes  is  always  the  most  storage  efficient  alternative 
for  these  five  images;  however,  the  author  s  do  not  present 
this  as  a  general  conclusion.  In  addition  tre  VDM  encoding 
mechanisms  are  significantly  more  computationally  demanding. 
The  authors  believe  that  the  encoding  flexibility  of  VDM  war¬ 
rants  acceptance  of  its  additional  computational  demand.  If 
computation  time  is  a  major  concern  to  ETL/DMAHTC,  the 
authors  suggest  that  ETL/DMAHTC  design  and  perform  -benchmark 
comparisons  between  RRS  and  VDM  for  selected  typical  images. 


Table  1 

Comparison  of  storage  requirements  for 
1760  x  1C24  raster  images  under  RRS 
and  VDM  p.xel  encoding  schemes 

_ STORAGE  REQUIRED  (kilobytes) 


VDM 


RPS 

Bit  Stream 

Run  Length  Encoded 

Binary  Images 

1) 

checkerboard 

1760 

251.4 

7C40 

2) 

constant  black 

13.8 

251.4 

0.2 

8  bit 

gray  scale 

3) 

constant  gray 

6.9 

2346. 7 

0.2 

24  bit 

color  images 

4) 

3  color  checker¬ 
board 

15840 

7040 

1C  560 

5 )  constant  color 


.3 


7040 


.2 


in  t  no  rv  :  1  cat :  <  n  of  tnc  pixel  encoding  schemes,  and 
of  the  difference!-::  between  VDM  and  RRS  in  general,  ETL/DMAHTC 
should  not  .c:  rt.  tnc*  availability  of  the  VDM  ESCAPE  element, 
the  APPLICATION  DATA  element,  ar.d  the*  MESSAGE  element.  The 
author  i.  recor.T.er.d  the  use  of  these  elements  to  implement 
critical  part  h  'f  the  RKS  design  m  a  manner  that  would  main¬ 
tain  VDM  c  .  •  ability. 

The  VTM.  ESC  APE  is  briefly  described  in  S  5.7.  It's 

purpose  is  to  allow  use  of  device  capaDilities  not  specified 
by  the  standard  while  preserving  the  general  transportability 
cf  VDM  file;.. 

The  ESCAPE  element  har.  an  associated  integer  function 
1  dent  if  i  6i  witi  on  is  used  to  specify  the  particular  escape 
function  necessary  for  processing  its  data  list.  The  values 
of  valid  fur.:  -  ion  identifiers  are  determined  by  prior  agree¬ 
ment  between  metafile  generators  and  interpreters.  The 

ESCAPE  e  ,i  cm-i  •  specifically  applies  to  graphic  data. 

Data  w n :  •!  are  non-gr  iphic  and  have  no  direct  effect  on 
targeted  di.-p.ay  devices  ray  be  included  in  the  VDM  APPLI- 
C AT I ON  DATA  element  described  in  S  5.8.2.  Using  the  same 
general  approach  as  the  ESCAPE  element,  the  contents  of  the 
AFPLICATJ CM  data  list  may  include  information  which  instructs 
the  met af ilt  generator  an  i  . nterpreter  to  supplement  the 

standard  VDM  d-v.  a  in  an  a,-;  :  ■  it  ; on -dependent  way. 

The  vdm  Mi  of  ACE  e  5 .  t.i  :  :  ( S  5.8)  is  used  to  encode  a 

:  triry  of  of-..;  actors  wi*.  .  s  used  to  send  messages  to  op- 
<  r  a*  or  cur  *■  i  int  :•  •  i .  >.n .  These  data  have  no  effect 
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on  the  normal  graphical  output.  One  of  the  parameters  o! 
the  MESSAGE  eiemrut  is  a  flag  which  indurates  whether  or  not 
operator  intervention  is  required.  The  VDM  interpreter  trust 
determine  whether  it  is  permissible  to  continue  or  whether 
interpretation  must  pause  and  wait  for  an  operator  response. 

Through  the  appropriate  use  of  the  ESCAPE,  APPLICATION 
DATA,  and  MESSAGE  elements  of  VDM,  all  the  functionality  of 
the  RRS  design  nay  be  achieved.  Some  efficiencies  in  storage- 
requirements  and  computational  effort  may  be  lost.  The 
authors  recommend  that  VDM  be  adopted  as  the  raster  metafile 
standard  and  that  ETL/DMAHTC  begin  adapting  the  critical 
elements  of  the  RRS  design  to  the  specifications  of  VDM. 
While  this  effort  is  underway  the  areas  in  which  VDM  func¬ 
tionality  must  be  extended  for  ETL/DMAHTC  applications  should 
be  concretely  documented  and  the  development  of  extension 
proposals  considered. 
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Conclusions  and  Recommendations 


The  autr.-'rs  offer  ♦  he  f  oJ  lowing  conclusions  and  recommenda- 

r.  ions: 

i)  ETL/DMAHTC  should  focus  attention  on  the  development  cf 
single,  ueviee -independent  metafile  standard  instead  cf 
considering  the  development  cf  a  raster  metafile  format 
separate  ar.u  distinct  from  their  other  gropnie  data. 

2;  AN51-VDM  :s  the  current  metafile  proposal  at  the  device- 
interface  level  which  is  most  likely  to  be  offered  and 
supported  by  graphic  hardware  vendors  in  the  immediate 
f  ut  urc  . 

3)  ANSI -VDM  should  be  adopted  as  an  ETL/DMAHTC  ,  graphic, 
device- tcvr  1  metafile  standard  and  as  a  frame.,  k  on 
which  to  hi iid  required  raster  capabilities  which  are  not 
currently  included  m  the  VDM  specification. 

4 i  ETL/DMAHTC  should  examine  the  data  elements  incorporated 
into  Synectics'  Raster  Reformatting  System  ( RRS ) ,  and 
.  should  develop  guidelines  for  embedding  the  essential 
data  elements  of  that  system  into  VDM  compatible  files. 

5)  Required  extensions  to  the  current  VDM  specifications 
should  be  developed  within  the  criteria  of  VDM  and  should 
be  submitted  for  consideration  as  "registered  extensions.” 

6)  The  development  and  implementation  of  a  full  3-D  metafile 
standard  is  not  needed  to  support  DMAHTC's  current  pro¬ 
duction  needs.  Current  ANSI  efforts  to  develop  3-D 
extensions  to  GKS  and  VDM  should  be  monitored  by  ETL/ 
DMAHTC . 

7)  ETL/DMAHTC  should  explore  the  possibility  of  establish¬ 
ing  a  representative  on  the  ANSI-X3H3  Technical  Committee 
and/or  provide  irput  to  the  efforts  of  that  committee 
tnrough  the  current  U.S.  Army  representatives. 

8)  ETL/DMAHTC  should  continue  their  support  of  the  National 
Comm  tree  for  Digital  Cartographic  Data  Standards  and 
shoui d  submit  this  report,  or  extractions  thereof,  for 
appropriate  committee  review. 

9)  ETL/DMAHTC  should  mit'.vp  a  study  to  develop  implementa¬ 
tion  cu.  del '  nos  and  •.  nf  ;cat  ions  for  the  adoption  and 
imp  i  emer.:  t  ;  w.n  of  tin-  r.u.t  specifications  of  ANSI -VDM. 

10)  ETL/DMAHTC  should  u.  f  i  it  o  a  study  which  examines  IGES 
and  similar  tiftar.it  i  -.d  which  establishes  a  framework 
under  wmch  a  car  t  •  -.uHi  ic  data  metafile  standard  may 
be  deve. oped.  This  study  should  be  performed  in  conjunc¬ 
tion  with,  cr  as  a  supplement  to,  the  efforts  of  the 
Naii  one)  Commi'toe  for  D.gital  Cartographic  Data  Standards. 
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Figure  7. 


Illustration  of  the  relationships  between 
ANSI-VDM,  ANSI-GKS,  an  application  program, 
and  a  targeted  output  device. 
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The  services  of  a  scientist  are  required  to  study  metafile  formats  suitable 
for  use  with  raster  graphics  systems.  This  study  is  required  so  that  a 
prototype  metafile  format  can  be  identified  which  may  be  incorporated  in  a 
raster  device-independent  graphics  software  system.  The  necessary  in-house 
capability  is  not  available  to  perform  this  task. 


A  metafile  is  a  standard  device-independent  display-record  format.  The 
purpose  of  a  metafile  is  to: 

o  provide  a  universal  method  for  transferring  graphic  images  between 
two  computing  sites 

o  provide  an  audit  trail  of  image  development 

o  provide  a  data  source  for  hardcopies  of  images  designed  during 
interactive  graphics  sessions 

o  provide  ah  archival  medium 

o  assist  in  certification  and  verification  of  graphics  data 

o  serve  as  interface  standard  for  intelligent  peripherals. 

In  addition,  a  metafile  designed  for  use  with  raster  graphics  systems  must  be 
capable  of  handling  scanned  images,  text,  and  synthetically  generated 
graphics. 

3.  OBJECTIVE 

The  objective  of  this  short  term  analysis  is  to  study  metafile  formats 
suitable  for  use  with  raster  graphics  systems.  A  report  examining  raster 
metafile  formats  will  be  delivered  at  the  conclusion  of  the  study. 

H,  SPECIFIC  TASKS 


The  principal  issue  associated  with  raster  metafile  formats  is  developing  a 
format  which  can  handle  each  of  the  common  raster  data  types  associated  with 
various  raster  device  types.  The  data  types  include  scanned. images,  text,  and 
synthetically  generated  graphics.  The  raster  device  types  include  full  color 
taster  display  systems,  high  resolution  black-and-white  printers,  and  raster 
printers. 
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a.  The  scientist  shall  perform  a  qualitative  analysis  of  proposed  and  adopted 
standard  device-independent  display-record  formats  to  identify  potential 
viable  raster  metafile  formats. 

b.  The  scientist  shall  review  the  Defense  Happing  Agency  report  on  raster 
reformatting  and  describe  the  applicability  of  the  report  for  use  in  the 
definition  of  raster  metafile  formats. 

c.  The  scientist  shall  develop  a  proposal  for  a  standard  raster  metafile 
format . 

5 .  REPORTING  REQUIREMENTS 

a.  Oral  reports  as  required. 

b.  3rief  written  progress  reports  shall  be  mailed  to  the  COTR  on  the  first  of 
each  month  during  the  period  of  performance. 

e.  A  final  typewritten  report  (2  copies)  summarizing  the  work  and  conclusions 
derived  shall  be  submitted  to  the  COTR  within  30  days  after  completion  of 
services.  The  report  shall  also  include  a  bibliography  of  past  work  in  the 

area. 

6 .  QUALIFICATION  REQUIREMENTS 

The  principal  scientist  or  engineer  selected  for  these  services  must  have  the 
educational  equivalent  of  a  Ph.D.  in  computer  science  or  electrical 
engineering.  The  principal  Individual  must  have  specific  experience  in 
computer  graphics,  ra3ter-based  computer  graphics,  and  the  definition  of 
raster  graphics  standards.  Assistant  scientists  must  have  specific  experience 
in  computer  graphics,  raster-based  computer  graphics,  and  the  definition  of 
raster  graphics  standards. 

7.  PLACE  AND  PERIOD  OF  PERFORMANCE^ 

a.  A  total  of  48.5  working  days  for  a  research  group  are  reciuired  during  the 
6  month  period  beginning  with  EDODO. 

b.  Two  trips  to  the  US  Army  Engineer  Topographic  Laboratofcies  are  planned. 

c.  Approximately  95  percent  of  the  work  should  be  performed  at  the  scientist's 
facility,  the  remaining  time  to  be  spent  at  Government  facilities. 

8.  RESTRICTIONS 


There  is  no  known  potential  conflict  of  interest  associated  with  this  task. 
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9.  SECURITY  CLEARANCE 
No  clearance  is  required. 
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Richard  L.  Rosenthal 

US  Army  Engineer  Topographic  Laboratories  (ETL-TDL) 
Fort  Belvoir,  VA  22060 
Autovon  354-3722 
Commercial  (703)  664-3722 


Summary  of  84091  3  moot i ng  at  the 
Engineer  Topograplne  l.abornt  or  1  os  (ETI.) 
Fort  Bo  l  v<>  i  i  ,  Vi  rg  i  n  i  a 
(prepared  by  Mai  :.liai  1  Tay  Ini  ) 


On  Thursday,  September  13,  1984,  Marshall  Taylor  and  Peter 
French  of  RPA  meet  for  two  and  a  half  hours  with  ETL  and 
Defense  Mapping  Agency  Hydrographic  /  Topographic  Center 
(DMAHTC)  staff.  Discussions  wore  held  on  the  progress  of 
the  study  of  raster  metafiles  contracted  by  RPA  under  the 
Scientific  Services  Program.  Present,  in  addition  to  RPA 
staff  were: 

Mr.  Richard  Rosenthal  -  ETL  staff  member  previously 

assigned  as  COTR  for  the  project, 

Ms.  Rose  Holcheck  -  ETL  staff  member  serving  as  COTR,  and, 

Mr.  Art  Noma  -  DMAHTC  staff  member. 

I  gave  a  brief  presentation  of  our  progress  to  date  and  then 
a  brief  overview  of  proposed  graphic  standards  concentrating 
on  the  proposed  ANSI-VDM.  Included  in  the  discussion  was  a 
report  on  the  phone  conversations  with  Dr.  Peter  Bono,  chair¬ 
man  of  the  ANSI  X3H3  committee,  and  with  Mr.  Jim  Kearney,  the 
U.S.  Army  representative  to  the  committee.  I  described  the 
proposed  "registered  extension"  procedures  and  lead  a  discus¬ 
sion  on  the  characteristics  of  VDM  and  the  possibility  of 
ETL/ DMAHTC  developing  significant,  raster  oriented  extensions 
to  that  system. 

Art  Noma  and  Richard  Rosenthal  then  led  a  discussion  of  the 
needs  at  ETL  and  DMAHTC.  A  major  concern  was  the  transport¬ 
ing  of  application  programs  to  new  hardware  configurations, 
much  as  presented  in  the  RRS  report  by  Synectics  Corporation. 
DMAHTC  currently  has  several  types  of  hardware  and  anticipates 
additional  purchases  with  corresponding  system  changes. 

It  was  pointed  out  that  one  of  DMAHTC 1 s  products  is  three 
dimensional  surfaces  represented  as  cell  arrays  (DEM’s).  Any 
proposed  raster  metafile  system  must  provide  for  the  transfer 
of  this  type  of  information. 

At  DMA  they  currently  are  developing  a  test  system  which  uses 
hardware-specific  calls  for  their  applications  programs.  It 
was  suggested  that  a  conversion  should  be  made  to  GKS  (or 
some  other  "standard")  at  least  upon  completion  of  the  test 
system.  Rich  mentioned  that  some  existing  hardware  currently 
had  "nice"  features  included  as  firmware,  and  that  such  surely 
will  be  the  case  for  future  graphics  hardware.  It  was  recog¬ 
nized  that  if  a  standard  such  as  GKS  were  used,  some  of  these 
special  features  may  not  be  accessible,  at  least  through  GKS. 
(Note:  ETL  might  want  to  use  a  standardized  non-standard  call 

to  invoke  those  special  functions  or  capabilities  currently 


being  used.  This  would  cause  those  functions  currently  run¬ 
ning  in  firmware  to  run  more  slowly,  but  the  flexibility 
provided  in  terms  of  application  software  transportability 
would  make  it  worthwhile.  Also,  consider  the  possibility  of 
making  the  call  generic  enough  so  that  it  might  be  submitted 
as  a  possible  registered  extension  to  ANSI  -  GKS  or  VDM. ) 

Rich  mentioned  the  need  to  consider  input  as  well  as  output. 
Currently,  raster  plotters  can  be  used  in  single  bit  mode 
to  produce  drawings  .it  60000  by  40000  pixels,  vs.  "soft"  dis¬ 
plays  on  monitors  (1024  x  1024  x  24  bits).  Rich  suggested 
that  we  "shoot  for  the  stars"  in  terms  of  what  we  think  might 
eventually  need  to  be  done,  but  also  discuss  where  the  indus¬ 
try  currently  appears  to  be  headed. 

There  was  a  considerable  amount  of  discussion  about  the  dif¬ 
ferences  between  geographic-cartographic-graphic  information/ 
displays.  The  major  conclusion  was  that  ETL/DMAHTC  have,  or 
are  developing,  advanced  cartographic  data  standards  and 
cartographic  data  base  management  systems.  There  is  no  need 
for  a  proposed  graphic  metafile  system  to  in  any  way  duplicate 
this  effort. 

The  question  was  raised  as  to  whether  or  not  additional  infor¬ 
mation  (such  as  cell  arrays  or  additional  geographic-related 
information,  as  headers,  should  be  included  in  a  proposed 
metafile  system).  Specifically,  ETL/DMAHTC  were  asked  if 
they  viewed  it  necessary  to  store  results  from  one  set  of 
analyses  so  that  a  partial  solution,  or  starting  point,  could 
be  passed  as  a  VDM  to  another  device  having  different  or 
additional  applications  software.  The  comments  here  were 
again  related  mainly  to  the  use  of  cartographic  data  stan¬ 
dards  and  the  separability  of  the  graphic  metafile  question. 

Regarding  the  use  of  VDM,  Rich  agreed  that  the  use  of  a 
standard  VDM  escape  to  permit  the  introduction  of  non-standard 
information  would  be  very  useful.  This  could  include  graphic 
information  (i.e.  pix  file  or  some  type  of  compacted  data) 
as  well  as  non-graphic  information.  He  believes  that  includ¬ 
ing  non-graphic  information,  such  as  headers  containing  orig¬ 
ination,  scaling,  coordinates,  etc.,  could  be  useful.  Rich 
said  that  we  should  address  the  ability  to  add  headers,  versus 
specifying  (as  did  Synectics)  what  those  headers  should  con¬ 
tain. 

Art  stated  that  he  essentially  ran  a  map  factory,  and  that 
we  should  address  the  main  product  ion  1 ine  where  their  quota 
is  so  many  maps/time  period.  Ilo  viewed  the  use  of  a  VDM 
type  of  system  as  necessary  f m  special  products.  These 
may  be  unique,  one-time  images,  with  associated  headers,  etc. 
Art.  expressed  a  need  for  a  crit  igue  of  the  Synectics  report 
with  regard  to  a  metafile  in  out  completion  report. 


Rich  said  that  DMA  uses  a  standard  linear  format,  so  that 
a  graphics  metafile  is  only  needed  at  the  input  end  or  at 
the  output  (product)  end.  Metafiles  would  not  be  used  to 
feed  interim  processes.  (Note:  t  tiere  may  be  a  distinction 
between  feeding  the  interim  processes  and  insuring  the  ability 
to  represent  graphic  data  on  any  graphic  device  regardless 
of  the  device  on  which  it  was  originally  created. ) 

A  discussion  between  Art  and  Rich  then  ensued  as  to  the  need 
to  be  able  to  mix  text  (including  symbols)  with  the  graphics, 
but  as  separate  entities.  Rich  indicated  that  if  the  symbols 
were  present  as  part  of  the  graphic  (i.e.  visible  when  the 
cell  array  data  were  displayed),  that  would  be  sufficient. 

Art  said  that  different  character  symbols  (A-Z,  0-9,  ASCII 
chars.,  plus  foreign  language  characters,  e.g.  Arabic,  Farsi, 
etc.)  were  permitted  in  terms  of  storing  "text",  so  why  not 
be  able  to  store  special  symbols  (e.g.  swamps).  Rich  indi¬ 
cated  that  this  application  may  fit  within  the  definition  of 
"markers"  used  for  GKS  and  VDM. 

A  final  discussion  involved  the  method/ability  to  represent 
polygonal  information,  especially  if  the  data  contained  holes 
(or  islands  within  islands). 


Additional  notes: 

1)  DMAHTC's  charter  explicitly  prevents  it  from  conduct¬ 
ing  research.  It  uses  ETL,  Rome  ADC,  and  _ 

as  research  arms. 

2)  We  should  follow-up  with  Dr.  Bono  regarding  "regis¬ 
tered"  extensions. 

3)  Clearly  differentiate  the  "object  definition"  meta¬ 
file  approaches  (IGES)  with  the  graphic  metafile 
approaches  such  as  VDM. 


Summary  of  841120  meeting  at  the 
Engineering  Topographic  Laboratories  (ETL) 

Fort  Belvoir,  Virginia 

(prepared  by  Marshall  Taylor) 

On  Tuesday,  November  20,  1984,  I  met  for  over  two  hours  with 
ETL  and  Defense  Mapping  Agency  Hydrographic/Topographic 
Center  ( DMAHTC )  staff.  Discussions  were  held  on  the  draft 
technical  report  for  the  study  of  raster  metafiles.  Present, 
in  addition  to  myself,  were: 

Mr.  Larry  Cook  -  ETL  staff  member  and  current  COTR, 

Mr.  Art  Noma  -  DMAHTC 

Mr.  Richard  Rosenthal  -  ETL 

Mr.  Dave  Scott  -  ETL 

I  began  the  discussion  with  a  brief,  point  by  point,  summary 
of  the  conclusions  and  recommendations  contained  in  our 
draft  technical  report.  Each  of  the  items  listed  on  the 
conclusions  and  recommendations  page  of  that  draft  report 
were  covered.  '’articular  attention  was  focused  on  the  first 
four  items. 

Ensuing  discussion  about  the  role  of  a  raster  metafile 
indicated  that  our  final  report  must  clearly  identify  the 
portion  of  DMAHTC ' s  overall  concerns  with  which  the  report 
deals.  In  addition,  the  final  report  should  have  an  expanded 
discussion  of  the  distinctions  between  "product  definition 
Level"  metafiles  and  graphic  metafiles  such  as  VDM .  Examples 
of  the  application  of  each  level  of  metafile  would  improve 
the  report.  For  clarity  we  should  insure  that  the  con¬ 
clusions  refer  to  the  problem  identification  earlier  de¬ 
scribed  . 

Both  Art  and  Rich  suggested  that  we  choose  one  functional 
area  in  which  to  give  an  example  of  embedding  RRS  capa¬ 
bilities  into  VDM.  Perhaps  the  best  way  to  do  this  is  to 
expand  the  technical  report's  section  on  pixel  encoding. 
This  could  also  serve  to  begin  putting  some  hard  numbers 
to  the  data  and  computation  cost  of  adopting  the 

more  flexible  VDM  specifications  over  the  more  efficient 
RRS  formats. 

Art  Noma  mentioned  that  current  specifications  for  a  raster 
scanner  being  acquired  by  DMA  include  a  requirement  for  RRS 
compatibility.  I  stated  that  DMAHTC  should  not  proceed  with 
placing  RRS  on  each  of  Mr  it  devices.  Art  indicated  that 
he  agreed. 

Questions  were  raised  as  '  ■  : >w  HTI./DMAHTC  could  effectively 
participate  in  ANSI  X.HI  i  .m!  related  committees.  I  suggested 


that  the  question  be  addressed  directly  to  Dr.  Bono.  Before 
the  final  presentation  of  our  report  we  should  insure  that 
ETL  has  followed  up  on  this  or  contact  Peter  Bono  ourselves. 
In  addition,  we  may  want  to  review  any  informal  ties  between 
t  ho  National  Comm  i  I  I  ee  I  <  >  r  1  >  1  <  i  i  i  <  1  (  ("a  r  l  o<  j  r  nph  i  c  Data  Stan¬ 

dards  and  ANSI  X  tl  It  <  >  r  <  >1  I  n  •  i  •  >iim>  i  I  I  <  ‘i  ■ : .  . 

Art  and  Rich  suggested  that  w.-  write  up  brief  descriptions 
of  further  studies  which  we  believe  they  should  undertake. 
These  would  include: 

a.  Examination  of  IGES  level  metafiles  and  the  rela¬ 

tions  between  various  metafile  levels, 

b.  Examination  of  GKS/PHIGS  as  a  programming  standard 
for  ETL/DMAHTC  and  identification  of  benefits  and 
possible  problems,  and 

c.  Development  of  implementation  guideline  and  spec¬ 

ifications  for  adopting  VDM  as  the  ETL/DMAHTC 
graphic  metafile  standard. 


Art  Noma  wants  a  presentation  of  the  final  report  given  at 
DMAHTC.  Discussions  indicated  that  this  presentation  should 
be  made  in  January.  Since  our  project  has  a  deadline  in 
late  December,  Larry  Cook  agreed  to  ask  for  an  extension 
until  1/31/85.  In  the  mean  time  Larry  agreed  to  have  the 
draft  report  throughly  reviewed  and  comments  sent  up  to  us 
within  a  couple  of  weeks.  I  will  have  to  contact  Larry 
concerning  scheduling  the  January  visit  and  finish  up  the 
final  report  right  after  the  first  of  the  year. 


Project:  3^7 


Draft  Proposed 
American  National  Standard 
Virtual  Device  Metafile  *- 


This  draft  standard  is  published  for  a  four-month  period  of  public 
review  and  oomnent  and  subsequent  letter  ballot  of  American  National 
Standards  Committee  X3.  Comments  received  during  this  period  will  be 
considered  and  answered.  Coomentors  who  object  to  approval  of  this 
draft  standard  as  an  American  National  Standard  should  so  Indicate 
Including  their  reasons. 

All  comments  should  be  returned  as  soon  as  possible  but  not  later  than 
May  6,  1984  to: 

X3  Secretariat /CBEMA 
311  First  Street,  N.  V. 

Suite  500 

Washington  DC  20001 

A  oopy  of  the  oomnents  should  be  sent  to: 

Board  of  Standards  Review 
Aaerlcan  National  Standards  Institute 
1430  Broadway 
New  York  NY  100 IB 


Prepared  by 

Technical  Committee  X3H3  -  Computer  Graphics 

Aaerloan  National  Standards  Committee 
X3  -  Information  Processing  Systems 


Secretariat:  Computer  and  Business  Equipment  Manufacturers  Association 
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ANSI  Document.  X J 11  ?/84-‘J7 
Summary  of  comments  received  during  I i rst 
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Comment  Number:  01-001,  09-001,  09-002 

Comment  Topic:  Graphical  Output 

Comment:  Add  mechanism  to  specify  "holes"  in  polygons  and  separate 

polygon  edge  visibility  control 

Action:  Accepted 

Response:  A  new  element  POLYGON  SET  has  been  added  to  the  VDM.  Part 
1  Section  5.5.5  describes  the  new  element  POLYGON  SET. 

Part  1  Chapter  4,  Chapter  5,  Chapter  6,  Appendix  A  and 
Appendix  D  and  Part  2,  Part  3,  and  Part  4  have  been  updated 
to  reflect  the  changes. 


Comment  Number:  01-002 

Comment  Topic:  Graphical  Output 

Comment:  Add  a  means  of  specifying  such  that  the  center  point  and 

the  radius  are  given  explicitly 

Action:  Accepted 

Response:  New  elements  CIRCULAR  ARC  CEETER  and  CIRCULAR  ARC  CENTER 
CLOSE  have  been  addei  to  the  TOM.  Part  1  Section  5.5.10 
and  Section  5*5.11  describe  the  r.ew  elements  CIRCULAR  ARC 
CENTER  and  CIRCULAR  ARC  CENTER  CLOSE.  The  names  of  the 
elements  ARC  and  ARC  CLOSE  have  been  changed  to  CIRCULAR 
ARC  3  POINT  and  CIRCULAR  ARC  3  POINT  CLOSE  to  distinguish 
these  elements  from  the  new  elements. 

Part  1  Chapter  4,  Chapter  5>  Chapter  6,  Appendix  A  and 
Appendix  D  and  Part  2,  Part  l,  and  Part  4  have  been  updated 
to  reflect  the  changes. 


Comment  Number:  01-003 

Comment  Topic:  Formal  Specification 

Comment:  The  formal  grammar  does  not  ;ermit  picture  prefix  elements 

in  the  DEFAULTS  REPLACEMENT 

Action:  Accepted 

Response:  The  <picture  descriptor  elemsot>  has  been  added  to  the 

definition  of  <element  defaulO  in  Part  1  Section  A. 1.1. 
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Comment  Number:  G1-004,  01-005 

Comment  Topic:  Metafile  Descriptor 

Comment:  A  default  can  be  specified  which  does  not  match  the  mode 

selected  (or  defaulted)  for  a  picture.  What  is  the 
interaction  between  the  "modes"  and  the  existence  of 
settable  defaults? 

Action:  Clarification  added  to  the  document 

Response:  The  following  paragraphs  were  added  to  Part  1  Section 
5.2. 11. 

"The  parameters  in  the  defaults  replacement  list  are  order 
dependent.  When  an  element  is  encountered  in  the  defaults  , 
replacement  list,  the  value  replaces  the  current  default 
value  for  the  element.  If  an  element  occurs  more  than  once 
in  the  defaults  replacement  list,  then  the  la3t  value 
specified  is  the  default  value  used  by  BEGIN  PICTURE. 

The  default  values  for  some  attribute  lements  are 
implicitly  associated  with  a  specification  mode.  When  the 
value  for  one  of  these  attributes  is  set  in  the  defaults 
replacement  list,  it  must  be  a  legal  value  in  the  ’current 
mode*  of  the  attribute.  'Current  mode'  means  either  the 
default  specification  mode  for  the  attribute  or  the  last 
mode  specified  in  the  defaults  replacement  list.  Hence, 
multiple  mode  elements  may  have  multiple  default  values, 
one  for  each  of  the  specification  modes.  The  default 
replacement  list  may  replace  the  Chapter  6  default  values 
for  one  or  more  of  the  default  values  associated  with  the 
specification  modes." 

Comment  Number:  01-006 

Comment  Topic:  Graphical  Output 

Comment:  It  is  inconsistent  to  permit  SET  ASF  between  TEXT  and 

APPEND  TEXT  elements,  but  prohibit  other  non-text  attribute 
changes . 

Action:  No  change  to  the  document 

Response:  SET  ASF  is  not  allowed  between  TEXT  and  APPEND  TEXT 
elements . 
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Comment  Number:  01-007 

Comment  Topic:  Metafile  Descriptor 

Comment:  Does  the  VDM  ELEMENT  LIST  have  to  include  the  opcodes  for 

itself,  BEGIN  METAFILE,  and  END  METAFILE  in  order  for  the 
metafile  to  be  conforming? 

Action:  Change  to  the  document 

Response:  It  is  legal  for  these  opcodes  to  be  omitted  or  included 

since  the  first  two  have  been  scanned  by  the  time  the  VDM. 
ELEMENT  LIST  occurs  and  the  last  element  must  be  present 
for  the  metafile  to  be  legal.  It  is  only  necessary  to 
include  elements  in  the  VDM  ELEMENTS  LIST  if  those  elements 
are  not  required  for  metafile  conformance. 

The  description  of  VDM  ELEMENT  LIST  (Secti5.2. 10)  has 
been  modified  to  read: 

"All  of  the  elements  that  may  be  encountered  in  the 
metafile  and  that  are  not  mandatory  are  listed." 

Comment  Number:  01-008,  07-004 
Comment  Topic:  Attribute 

Comment:  Make  the  starting  values  for  index  elements  consistent. 

Action:  Change  to  the  document,  but  not  exactly  as  requested 

Response:  We  feel  that  the  existence  of  a  standardized  set  of  values 
in  GKS  should  be  the  overriding  consideration.  While 
internal  consistency  would  be  desirable,  we  feel  that 
deviation  from  the  first  and  (currently  only)  higher  level 
standard  would  be  arbitrary  and  not  justified  on  this 
point. 

Comment  Number:  01-009 
Comment  Topic:  Graphical  Output 

Comment:  Add  an  DISJOINT  POLYLINE  element  to  the  VDM. 

Action:  Accepted 

Response:  The  element  DISJOINT  POLYLINE  has  been  added  to  the  VDM. 

Part  1  Section  5.5.2  describes  the  new  element  DISJOINT 
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POLYLINE.  Part  1  Chapter  4,  Chapter  5,  Chapter  6,  Appendix 
A  and  Appendix  D,  and  Part  2,  Part  3,  and  Part  4  have  been 
updated  to  reflect  the  changes. 


Comment  Number:  01-010 

Comment  Topic:  Graphical  Output 

Comment:  Add  a  RECTANGLE  element  to  the  VDM. 

Action:  Accepted 

Response:  The  new  element  RECTANGLE  has  been  added  to  the  VDM.  Part 
1  Section  5.5.7  describes  the  new  element  RECTANGLE.  Part 
1  Chapter  4,  Chapter  5,  Chapter  6,  Appendix  A  and  Appendix 
D,  and  Part  2,  Part  3,  and  Part  4  have  been  updated  to 
reflect  the  changes. 


Comment  Number:  01-011 
Comment  Topic:  Front  Material 

Comment:  Add  hooks  to  the  VDM  to  allow  adding  all  of  the  VDI 

graphical  primitive  and  attributes  to  the  VDM. 

Action:  No  change  to  the  document 

Response:  It  is  not  the  intent  of  the  VDM  to  add  all  VDI  graphical 
primitives  and  attributes. 


Comment  Number:  01-012,  03-002 

Comment  Topic:  Graphical  Output 

Comment:  Add  a  RESTRICTED  TEXT  element  to  the  VDM. 

Action:  Accepted 

Response:  A  new  graphical  element  RESTRICTED  TEXT  has  been  aded  to 

the  VDM.  Part  1  Section  5.5. 14  describes  the  new  element 
RESTRICTED  TEXT.  Part  1  Chapter  4,  Chapter  5,  Chapter  6, 
Appendix  A  and  Appendix  D,  and  Part  2,  Part  3,  and  Part  4 
have  been  updated  to  reflect  the  changes. 
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Comment  Number:  01-013 

Comment  Topic:  Attributes 

Comment:  Standardize  some  font  names 

Action:  Accepted 

Response:  Registration  of  font  names  for  the  VDM  is  accepted  in 
principle.  At  the  June  1984  ISO  TC97/SC5/WG2  meeting 
provisions  for  a  registration  authority  were  adopted.  The 
VDM  document  will  be  updated  to  refer  to  this  registration 
for  font  names. 


Comment  Number:  01-014 

Comment  Topic:  Control 

Comment:  Add  a  metafile  descriptor  element  MAX  VDC  RANGE. 

Action:  No  change  to  the  document 

Response:  The  suggestion  only  addresses  one  aspect  of  handling  of 
high  dynamic  range  arithmetic,  and  would  not  be  valuable 
enough  by  itself  to  warrant  the  inclusion  of  a  new  element 
A  different  approach  to  another  part  of  this  problem  i3 
discussed  in  public  comment  03-015. 


Comment  Number:  01-015 
Comment  Topic:  Graphical  Output 

Comment:  The  description  of  marker  clipping  is  overconstrained. 

Action:  No  change  to  the  document 

Response:  The  current  description  of  marker  clipping  is  technically 
correct  and  matches  the  GKS  functionality. 


Comment  Number:  01-016 

Comment  Topic:  Attributes 

Comment:  HATCH  INDEX  should  be  treated  consistently  with  LINE  TYPE 

and  MARKER  TYPE,  that  is,  reserve  the  positive  numbers  for 
future  standardization  and  negative  numbers  for  private 
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types  . 

Action:  Accepted 

Response:  The  following  paragraph  has  been  added  to  Section  5.6.14. 

"Non-negative  values  of  the  index  are  reserved  for  future 
standardization,  and  negative  values  are  available  for 
implementation-dependent  use ." 

Comment  Number:  01-017 
Comment  Topic:  Attributes 

Comment:  Standardize  a  small  number  of  hatch  styles 

Action:  Accepted 

Response:  Six  standard  hatch  styles  have  been  added  to  the  VDM.  Tne 
following  paragraphs  were  added  to  Section  5.6.14. 

"The  following  hatch  indices  are  assigned: 

1:  horizontal  equally  spaced  parallel  lines 
2:  vertical  equally  spaced  parallel  lines 
3:  positive  slope  equally  spaced  parallel  lines 
4:  negative  slope  equally  spaced  parallel  lines 
5:  horizontal/vertical  crosshatch 
6:  positive/negative  slope  crosshatch 

The  ideal  angle  for  the  positive  slope  hatch  patterns  is 
■*■45  degrees,  and  the  ideal  angle  for  the  negative  slope 
hatch  patterns  is  +135  degrees.  (See  Appendix  D  for 
further  discussion.)" 


Comment  Number:  01-018,  03-020 
Comment  Topic:  Attributes 

Comment:  Rename  PATTERN  REFERENCE  POINT  to  FILL  REFERENCE  POINT. 

Action:  Accepted 

Response:  The  document  is  changed  to  reflect  that  reference  point 
applies  to  hatch  as  well  a3  pattern,  and  the  name  of  the 

i-.  ■  • !  1. 1  n  ►'.« I  l.o  HI. I.  KKI-  CHI  :MCK  POINT.  Part  1  1  o-i 

b .  (> .  1 7  has  pern  changed  to  discuss  the  use  of  FILL 
RKFKRKNCf;  POINT  for  both  hatch  and  pattern. 
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Comment  Number:  01-019 
Comment  Topic:  Control 
Comment : 


Add  a  separate  LOCAL  BACKGROUND  COLOR  element  for  each 
primitive . 


Action:  Changes  to  the  document 

Response:  Although  the  technical  problems  are  acknowledged  it  was 
felt  that  there  were  other  similar  problems  with  bundled 
and  individual  attributes.  The  problem  is  not  as  severe  as 
the  comment  implies,  mixing  of  bundled  and  individual  does 
work,  albeit  implicitly.  The  proposed  solutions  have  their 
own  set  of  problems. 

Part  1  Section  5-3.6  has  been  modified  to  describe  the 
element  in  terms  of  the  expected  effect ,  rather  than 
refering  to  specific  hardware  features.  Recommendations 
have  been  added  Part  1  Appendix  D. 


Comment  Number:  02-001 
Comment  Topic:  Attributes 

Comment:  Separate  perimeter  visibility  from  the  INTERIOR  STYLE 

element . 


Action:  Accepted 

Response:  A  new  element,  PERIMETER  VISIBILITY,  has  been  added  to  the 
VDM .  Part  1  Section  5.6.12  describes  the  new  element 
PERIMETER  VISIBILITY.  Part  1  Chapter  4,  Chapter  5,  Chapter 
6,  Appendix  A  and  Appendix  D,  and  Part  2,  Part  3  and  Part  4 
have  been  updated  to  reflect  the  changes. 


Comment  Number:  03-001 

Comment  Topic:  Encodings 

Comment:  Remove  the  binary  encoding  from  the  VDM  or  make  specific 

formats  for  binary  data  items  system  dependent. 

Action:  Add  section  on  conformance  to  Chapter  1 

Response:  Though  at  present  there  is  no  standard  or  de  facto 

standard  word  size  or  binary  data  format  across  computer 
architectures,  there  is  a  demand  for  a  standardized  binary 
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encoding  of  the  VDM  in  order  to  pronote  machine-independent 
interchange  of  binary  files.  The  suggestion  to  remove  Part 
3*  VDM  Binary  Encoding,  from  the  draft  standard  conflicts 
with  the  timely  meeting  of  this  requirement.  The 
alternative  presented  here,  that  of  defining  a  "standard" 
binary  encoding  with  system-dependent  data  formats  does  not 
promote  intersystem  portability. 

Binary  encodings  similar  to  the  one  defined  in  the  VDM 
draft  have  been  used  across  computer  architectures  without 
noticable  degradation  in  CPU  performance.  If  an  additional 
increase  in  CPU  efficiency  is  required,  particularly  when 
binary  interchange  occurs  between  systems  with  the  same 
architecture,  it  is  suggested  that  a  private  binary 
encoding  based  on  an  internal  data  format  be  used. 

A  new  section  discussing  conformance  of  bindings  (Part  1 
Section  1.4.3)  has  been  added  to  the  document.  Appendix  D 
has  been  expanded  to  provide  suggested  minimum  criteria  for 
private  bindings.  The  conformance  statement  is  as  follows: 

d 

"A  functionally  conforming  metafile  may  use  a  private 
binding.  While  it  is  beyond  the  scope  of  this  standard  to 
standardize  rules  for  private  bindings,  Appendix  D  suggests 
minimum  criteria  which  private  bindings  should  meet." 


Comment  Number:  03-003 

Comment  Topic:  Attributes 

Comment:  Add  elements  to  control  pixel  drawing  shape  and  line 

ndpoint  conditions. 

Action:  No  change  to  the  document 

Response:  This  issue  va3  discussed  at  the  Timberline  meeting  (May 
1983).  The  committee  feels  the  proposal  goes  too  far 
beyond  the  goal  of  standardization  of  a  "minimal  useful  set 
of  elements."  The  suggestion  goes  too  far  in  specifying  a 
parallel  alternative  method  of  line  width  control. 


Comment  Number:  03-004 
Comment  Topic:  Attributes 

Comment:  Augment  the  discussion  of  bundles  to  allow  interpreters  to 

use  any  available  device  attributes  to  guarantee 
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distinguishable  bundles. 

Action:  No  change  to  the  document 

Response:  The  committee  feels  that  the  attribute  and  bundle  model  of 
the  VDM  is  well  defined  and  provides  basic  useful 
functionality.  It  also  is  a  clear  structural  model  that 
anticipates  future  standardization  of  SET  <xxx>  BUNDLE 
REPRESENTATION,  where  distinguishability  is  but  one  purpose 
of  bundles  (and  would  allow  one  to  do  the  same  now  with  the  • 
ESCAPE  element).  The  committee  voted  to  leave  the  model  as 
is  and  to  leave  the  Appendix  D  statement  as  is. 


Comment  Number:  03-005 
Comment  Topic:  Front  material 

Comment:  Remove  the  reference  to  the  "presentation  level"  from  the 

Abstract. 

Action:  No  change  to  the  document 

Response:  The  intent  of  the  statement  was  to  reference  the  Open 

Systems  Interconnection  and  to  indicate  the  relationship  of 
the  VDM  to  that  model. 


Comment  Number:  03-006,  03-008,  03-009,  03-012,  03-014,  03-017, 
03-019,  03-021,  03-025,  03-027,  07-013 

Comment  Topic:  General 

Comment:  General  editorial  changes 

Action:  Make  changes  to  the  document 

Response:  Thanks  to  the  commentors  for  their  editorial  comments  on 

the  document.  All  of  the  suggested  changes  have  been  made 
in  the  document. 


Comment  Number:  03-007 
Comment  Topic:  Front  material 

Comment:  Clarify  the  definitions  of  "dot"  and  "pixel". 

Change  to  the  document 


Action 
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Response:  Dot  is  used  intuitively  in  several  places  in  the  docuaent. 

Its  only  official  usage  is  as  the  name  of  a  particular 
Marker  type.  The  definition  of  "dot"  will  be  removed  from 
the  glossary. 

Comment  Number:  03-010 

Comment  Topic:  Attributes 

Comment:  Clarify  the  effect  of  changing  CHARACTER  HEIGHT  on  the 

existing  value  of  character  spacing? 

Action:  No  change  to  'the  document 

Response:  Character  spacing,  the  attribute,  is  a  fraction  of  text 

height.  Realized  intercharacter  spacing  is  the  VDC  measure 
obtained  by  applying  toe  fraction  to  the  height.  When 
height  changes  the  fraction,  which  is  an  independent 
attribute,  does  net  change.  The  product  of  the  two,  which 
is  the  VDC  measure,  does  change. 


Comment  Number:  03-011 
Comment  Topic:  Attributes 

Comment:  Why  is  it  possible  to  specify  the  expansion  of  color  range 

during  metafile  interpretation,  but  not  the  compression? 

Action:  Changes  to  the  document 

Response:  The  text  in  question  has  been  supplemented  so  that  the 

symmetric  mapping  is  specified,  and  moved  to  Appendix  D, 
"Interpreter  Guidelines". 


Comment  Number:  03-013 

Comment  Topic:  Metafile  Descriptor 

Comment:  Either  reference  a  more  specific  registration  authority  for 

fonts  and  typefaces  or  only  list  private  names  as  examples 
of  font  list  entries. 

Action:  Change  to  the  document 

Response:  Registration  of  fent  names  for  the  VDM  is  accepted  in 
principle.  At  the  Jur.-e  1984  ISO  TC97/SC5/WG2  meeting 
provisions  for  a  registration  authority  were  adopted.  The 
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VOtl  «1ooum«*nt  will  b»*  urtit.iM  to  rd'ir  to  i  1 1  i  .  :*.i  t  ion 

for  font  ii.'in*-:. . 

Coaiment  Number:  03-015 

Comment  Topic:  Control 

Comment:  Need  additional  wording  to  clarify  the  intent  of  an 

imposable  coordinate  space  in  the  VDM. 

Action:  Change  the  document 

Response:  VDC  EXTENT  is  now  a  picture  description  element  (see 
Section  5.4.6).  Most  of  the  points  of  the  suggested 
additional  paragraph  are  already  adequately  covered  in  the 
present  wording.  The  sentence  "It  should  be  noted  that  the 
used  of  VDC  EXTENT  to  directly  encode  world  coordinates  of 
large  amie  range  and  very  small  granularity  will  likely 
result  in  performance  penalties  at  metafile  interpretation 
time,  and  may  result  in  decreased  portability  if  such  VDC 
extents  exceed  that  compatible  with  less  robust  (but  still 
conforming)  metafile  interpreters."  has  been  added  to  Part 
1  Section  4.4.5  (VDM  Tailoring). 


Comment  Number:  03-016 
Comment  Topic:  Control 

Comment:  The  specification  of  CLIP  RECTANGLE  does  not  avoid  the 

possibility  of  implied  inversion. 

Action:  *  Change  the  document 

Response:  The  description  of  CLIP  RECTANGLE  has  been  clarified.  The 
following  paragraph  was  added  to  Part  1  Section  5.3*9. 

"Interpretation  of  this  element  does  not  cause  any 
inversion  or  change  of  orientation  of  the  picture.  The 
normal  condition  is  that  xmax  >  xmin  and  ynax  >  yrrin.  If 
either  of  these  conditions  are  not  met,  the  interpretation 
of  this  element  is  implementation-dependent.  A  reccommen- 
dation  is  provided  in  Appendix  D." 

The  rest  of  the  discussion  remains  unchanged. 

In  Appendix  D.3  the  following  sentence  has  been  added: 

"It  is  suggested  that  any  error  in  the  parameter  list  of 
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CLIP  RI'CTANGLE  causes  that  element  to  be  ignored." 


Comment  Number:  03-018 
Comment  Topic:  Graphical  output 

Comment:  Clarify  the  effect  of  control  characters  in  text  strings 

Action:  Change  the  document 

Response:  The  paragraph  in  Part  1  Section  4.6.6  describing  the 

selection  of  characters  and  the  use  of  control  characters 
in  tex”.  strings  has  been  replaced  by  the  following 
paragr  tph: 

Select  on  of  characters  from  different  character  sets 
within  a  string  may  be  done  in  several  ways,  which  are 
selected  with  the  CHARACTER  CODING  ANNOUNCER  metafile 
descriptor  element.  The  default  or  normal  technique  is  to 
use  the  CHARACTER  SET  INDEX  element,  and  restrict  the 
contents  of  the  text  strings  to  printing  characters  and 
spaces  (format  effector  control  codes  such  as  CR  and  LF  are 
permitted,  but  their  interpretation  is  implementation- 
dependent).  Other  settings  of  the  CHARACTER  CODING 
ANNOUNCER  or  use  of  the  ALTERNATE  CHARACTER  SET  INDEX 
permit  standardize  use  of  8-bit  characters  and  the  SI,  SO 
and  ESC  control  codes  within  the  text  string,  in  accordance 
with  ANSI  X3.41  and  ISO  2022.  The  ALTERNATE  CHARACTER  SET 
INDEX  element  is  used  to  select  a  character  set  to  be  used 
as  the  G1  set.  This  G1  set  is  used  both  for  8-bit 
characters  in  columns  10-15  of  the  code  table,  and  with  the 
SO  control  code.  The  assignment  or  meaning  to  the  index 
.  parameter  of  both  CHARACTER  SET  INDEX  and  ALTERNATE 
CHARACTER  SET  INDEX  is  cone  with  the  CHARACTER  SET  LIST 
metafile  descriptor  element." 

Part  1  Section  5.5.12,  Section  5.5.13*  and  Section  5.5.14 
have  been  modified  to  discuss  the  effect  of  control 
characters  in  text  strings. 


Comment  Number:  03-022 
Comment  Topic:  Attribute 

Comment:  Add  to  the  description  of  TEXT  FONT  INDEX  that  the  font 

table  in  built  from  the  font  list  specified  In  the  metafile 
descriptor . 
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Action:  No  chanty  to  Ui>*  d.H-uwnt 

Response:  The  current  discussion  section  states  this. 


Comment  Number:  03-023 

Comment  Topic:  Attributes 

Comment:  The  scaling  of  character  spacing  introduced  in  the  last 

paragraph  of  the  description  of  CHARACTER  SPACING  should  be 
expanded  upon  in  section  4.6.6. 

Action:  Change  to  the  document 

Response:  The  following  paragraph  has  been  added  to  Part  1  Section 
4.6.6: 

"The  ratio  of  the  length  of  the  width  vector  to  the  length 
of  the  height  vector  is  used  to  scale  the  CHARACTER  SPACING 
for  character  paths,  RIGHT  and  LEFT,  and  the  CHARACTER 
EXPANSION  FACTOR  in  all  cases,  before  these  are  used  to 
display  the  text." 


Comment  Number:  03-024 

Comment  Topic:  Control 

Comment:  Clarify  the  default  range  and  granularity  of  VDC  EXTENT  in 

section  6.1. 

Action:  Change  to  the  document 

Response:  Part  1  Section  6.1  has  been  changes  to  indicate  the  default 
range  of  the  VDC  extent  is  0.0  to  0.99999...  .  The 

granularity  of  the  VDC  extent  is  implied  by  the  eding. 


Comment  Number:  03-026 
Comment  Topic:  Appendix  D 

Comment:  Problems  and  inconsistencies  with  Appendix  D. 

Action:  Changes  to  the  document 

Response:  Several  changes  have  been  made  to  Part  1  Appendix  D. 

Section  D.8  new  lists  minimum  suggested  interpreter 
capabilities  and  Section  D.9  contains  guidelines  for  design 
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of  private  bindings. 

The  clipping  of  graphical  elements  discussion  in  Section 
D.3  has  been  clarified.  The  former  GKS  model  for  color  to 
grey  scale  mapping  has  been  deleted. 


Comment  'lumber:  04-001 

Comment  Topic:  Attributes 

Comment:  The  marker  mode  of  scaled  can  be  interpreted  to  produce 

transformable  markers.  Add  prose  to  the  standard  to 
specify  the  interpretation.  Annotation  text  should  be 
supported  by  the  VDM  in  the  same  manner. 

Action:  No  change  to  the  document 

Response:  Your  interpretation  of  scaled  marker  mode  as  capable  of 
producing  'transformable*  markers  is  a  valid  interpreta¬ 
tion,  but  not  the  primary  motivation  of  the  mode.  The 
motivation  is  to  allow  different  relative  sizes  to  be 
selected  without  having  to  take  the  absolute  size  in  VDC 
space  into  consideration. 

The  VDM  was  designed  to  serve  multiple  device  and 
applications  models.  Adoption  of  your  suggestion  would 
constrain  the  meaning  to  apply  to  one  particular  model. 

Annotation  text  can  be  supported  by  setting  a  constant  VDC 
EXTENT,  scaling  text  appropriately  into  that  range,  and 
using  driving  software  to  scale  graphics  output.  This  is 
consistent  with  the  view  that  VDC  EXTENT  is  intended  for 
,  use  in  device  tailoring,  not  as  world  or  windowing 
coordinates  with  which  to  build  a  viewing  system. 


Comment  Number:  04-002 

Comment  Topic:  Global 

Comment:  While  it  is  impossible  to  foresee  all  possible  extensions 

required  in  the  future,  I  seek  some  reassurance  that  the 
committee  developing  the  VDM  standard  consider  this 
proposal  easily  extensible  and  extendable. 

Action:  No  change  to  the  document 

Response:  At  the  June,  1984  ISO  TC97/SC5/WG2  Metafile  Subgroup 
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meeting  a  careful  study  of  the  VDM  document  was  made  to 
ensure  th.it  nothing  is  the  diK.-iinent  would  pr<-c  l  u<)**  f'lfur*' 
extensions . 

Comment  Number:  04-003 

Comment  Topic:  Global 

Comment:  Add  elements  for  segmentation  to  the  VDM. 

Action:  No  change  to  the  document 

Response:  X3J6  and  X3V1  have  separate  standards  for  editing  and 
formatting  data.  Segmentation  does  not  fit  with  the 
existing  functionality. 

Segmentation  is  beyond  the  stated  scope  of  the  standard,  as 
has  been  re-affirmed  repeatedly  by  the  task  group.  See 
Part  1  Section  1.2,  item  3. 


Comment  Number:  04-004 
Comment  Topic:  Global 
Comment:  Add  3D  elements  to  the  VDM 

Action:  No  change  to  the  document 

Response:  The  VDM  is  a  picture  transfer  system  not  a  model  capture 

,  system.  Three  dimensions  is  beyond  the  stated  scope  of  the 
standard,  as  has  been  re-affirmed  repeatedly  by  the  task 
group. 


Comment  Number:  05-001 
Comment  Topic:  Front  material 

Comment:  Provide  for  the  existence  of  a  Registration  Authority  to 

register  ESCAPES,  attribute  indices  and  the  FONT  LIST. 

Action:  Accepted 

Response:  Registration  of  font  names,  ESCAPES,  and  attribute  indices 
for  the  VDM  is  accepted  in  principle.  At  the  June  1984  ISO 
TC97/SC5/WG2  meeting  provisions  for  a  registration 
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authority  were  adopted.  The  VDM  document  will  be  updated 
to  refer  to  this  registration  authority. 


Comment  Number:  05-002 

Comment  Topic:  Global 

Comment:  Add  two  new  values  to  the  VDM  ELEMENT  LIST,  "MINIMAL"  and 

"FULL" . 

Action:  Accepted 

Response:  The  elements  of  the  VDM  will  be  partitioned  into  two  sets: 

the  "DRAWING  SET"  and  the  "DRAWING  SET  PLUS  CONTROL."  The 
sets  are  shorthand  names  for  sets  of  VDM  elements.  They 
should  not  be  considered  MACRO  names ,  nor  should  they  be 
construed  to  be  levels  of  conformance.  Part  1  Section 
5.2.10  lists  the  elements  contained  in  each  of  the  sets  and 
the  use  of  the  shorthand  namesPart  1  Chapter  4  and 
Appendix  A,  and  Part  2,  Part  3  and  Part  4  have  been  updated 
to  reflect  this  change. 


Comment  Number:  05-003 

Comment  Topic:  Attributes 

Comment:  The  definition  of  the  boundary  of  the  fill  area  (centered 

on  the  ideal  boundary)  is  not  consistent  with  the  current 
PHIGS  draft. 

Action:  No  change  to  the  document 

Response:  The  issue  was  discussed  at  the  Timberline  meeting.  The 
committee  position  is  that  the  current  wording  has  the 
fewest  undesirable  characteristics,  is  the  most  implement- 
able,  and  is,  in  principle,  no  more  badly  behaved  than 
other  alternatives  given  that  polygons  can  have  perimeter 
on  or  off,  can  abut,  etc. 


Comment  Number:  05-004 
Comment  Topic:  ESCAPE 

Comment  :  Tli»*  statement.  In  Mci't.ion  ‘..1  r«l i iiv,  values  reserved  for 

future  ■•t.indard i r.ation  applies  also  to  the  VDM  ESCAPE 
function  identifier  parameter. 
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Action:  Accepted 

Response:  The  discussion  in  Part  1  Section  5.7.1  (VDM  ESCAPE)  has 

been  modified  such  that  non-negative  values  of  the  function 
identifier  parameter  are  reserved  for  possible  future 
standardization  and  negative  values  are  for  private  use. 


Comment  Number:  05-005 

Comment  Topic;  Metafile  Descriptor 

Comment:  VDM  VERSION  should  not  have  a  default,  because  it  is  a 

required  element. 

Action;  Change  the  document 

Response:  The  default  for  VDM  VERSION  has  been  changed  to  N/A  in  Part 
1  Chapter  6. 

Comment  Number:  05-006 

Comment  Topic:  Metafile  descriptor 

Comment:  Are  the  elements  described  in  paragraphs  5.2.4  through 

5.2.9  and  5.3.7  and  5.3.8  required  elements?  If  not, 
section  6.1  3hould  state  that  the  defaults  for  these  values 
are  dependent  upon  the  encoding. 

Action:  Change  to  document 

Response:-  All  of  the  elements  referenced  are  precision  setting 
elements,  except  for  MAXIMUM  COLOR  INDEX.  Precision 
setting  elements  have  binding  dependent  formats  and 
defaults.  Part  1  Chapter  6  has  been  changed  to  indicate 
the  default  for  these  elements  is  binding  dependent. 

MAXIMUM  COLOR  INDEX  has  a  fixed  format,  but  has  binding 
dependent  defaults.  MAXIMUM  COLOR  INDEX  has  been  added  to 
Part  1  Chapter  6. 

Comment  Number:  05-007 

Comment  Topic:  Attributes 

Comment:  The  formal  definition  of  TEXT  ALIGNMENT  shows  the 

continuous  align  value  as  optional,  but  the  binary  binding 
shows  these  elements  as  required. 
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Action:  Change  the  document 

Response:  The  opr.ionality  has  been  removed  from  the  formal 
specification  and  the  bindings. 

Comment  Number:  05-008 
Comment  Topic:  Appendix  D 

Comment:  The  guidelines  for  TEXT  ALIGNMENT  should  not  recommend  any 

fallback;  rather,  all  metafile  readers  should  do  the  best 
they  can  witn  the  text  facilities  available  in  the 
supported  device. 

Action:  Change  to  the  document 

Response:  The  discussion  of  TEXT  ALIGNMENT  in  Part  1  Section  D.5  has 
been  modified  as  follows: 

"If  an  alignment  value  is  not  available,  the  closest 
available  value  is  used." 

Comment  Number:  05-009 
Comment  Topic:  Appendix  D 

Comment:  ARC  and  ARC  CLOSE  elements  with  only  two  distinct 

coordinates  should  not  be  ignored,  but  should  appear  as  a 
line. 

Action:  Change  to  the  document 

Response:  The  following  sentence  has  been  added  to  the  discussion  of 
ARC  in  Part  1  Section  D.6: 

"If  an  ARC  element  has  only  two  distinct  points  a  line  is 
drawn  between  the  points." 

The  following  sentence  has  been  added  to  the  discussion  of 
ARC  CLJSE  in  Part  1  Section  D.6: 

"If  an  ARC  CLOSE  element  has  only  two  distinct  points  a 
line  is  drawn  between  the  points." 
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Comment  Number:  05-010 

Comment  Topic:  Appendix  D 

Comment:  Delete  the  last  paragraph  of  D.7.  This  algorithm  i3  no 

longer  in  GKS. 

Action:  Change  to  the  document 

Response:  The  format  GKS  algorithm  for  mapping  color  to  grey  scales 
has  been  deleted  from  Part  1  Section  D.7. 

Comment  Number:  05-011 

Comment  Topic:  Character  encoding 

Comment:  Maxm  color  index  for  the  character  coded  binding  is 

missing  from  the  list  in  Part  II  section  9- 

Action:  Change  to  the  document 

Response:  A  MAXIMUM  COLOR  INDEX  default  of  63  will  be ’adopted. 

Comment  Number:  05-012 

Comment  Topic:  Binary  encoding 

Comment:  The  default  for  MAXIMUM  COLOR  INDEX  should  not  be  0;  rather 

a  value  (e.g.  16)  should  be  stated  for  the  case  that  color 

indices  are  used . 

Action:  Accepted 

Response:  The  value  63  has  been  adopted  as  the  default  for  MAXIMUM 
COLOR  INDEX. 

Comment  Number:  05-013 

Comment  Topic:  Binary  encoding 

Comment:  Maximum  color  index  for  the  binary  binding  is  missing  from 

the  list  in  section  14. 

Action:  Change  to  the  document 

Response:  The  comment  is  accepted.  The  value  63  has  been  adopted  as 
the  default. 
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Coaxer.t  Number:  06-001 
Comment  Topic:  Bindings 

Comment:  It  is  very  important  to  maintain  consistency  across  the 

different  bindings  as  to  whether  a  functions  is  specified 
by  an  opcode  or  a  parameter. 

Action:  Change  to  the  document 

Response:  A  new  section  D.9  "Guidelines  for  Private  Bindings"  has 
been  added  to  Part  1.  The  new  section  recommends: 

"All  VDM  elements  must  have  a  specified  encoding,  with  the 
exception  of  the  precision  commands,  which  may  not  be 
applicable  to  a  particular  binding.  An  element  which  sets 
an  interpretation  mode  for  other  elements  may  be  implicit 
in  the  commands  which  it  affects,  as  opposed  to  being  coded 
as  a  separate  element." 

The  following  paragraph  was  removed  from  Part  1  Section 
5.1. 

"The  order  in  which  parameters  will  occur  in  a  parameter 
list  is  not  to  be  assumed  from  the  order  in  which  they  are 
mentioned  in  this  section,  but  is  deferred  to  the 
description  of  specific  encodings." 

The  order  of  parameters  in  Part  1  Section  5  and  Appendix  A, 
and  Part  2,  Part  3,  and  Part  4  i-s  now  consistent. 


Comment  Number:  06-002 

Comment  Topic:  Bindings 

Comment:  Make  the  mapping  from  the  list  of  enumerated  values  to 

integers  the  same  across  all  bindings  which  use  integers 
for  enumerated  types. 

Action:  Accepted 

Response:  All  of  the  bindings  now  use  the  values  from  the  binary 

binding  except  for  the  final  flag  for  TEXT  and  APPEND  TEXT. 
In  this  case  use  0  for  not  final  and  1  for  final. 
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Comment  Number:  06-003 

Comment  Topic:  Character  encoding 

Comment:  Several  minor  mistakes  and  areas  where  clarification  i3 

required . 

Action:  Accept 

Response:  The  suggested  changes  were  made  to  Part  2. 


Comment  Number:  07-001 

Comment  Topic:  Graphical  Output 

Comment:  Does  the  addition  of  the  POLYGON  SET  element  remove  the 

need  for  handling  of  complex  polygons. 

Action:  No  change  to  the  document 

Response:  We  do  not  believe  that  the  addition  of  POLYGON  SET  reduces 
the  need  for  complex  polygon  handling.  Detection  of 
complex  polygons  is  non-trivial  and  therefore  their 
prohibition  is  expensive;  their  execution  add3  very  little 
complexity  if  POLYGON  SET  is  implemented. 


Comment  Number:  07-002 

Comment  Topic:  Attributes 

Comment:  ,  Allow  line  type  and  perimeter  type  to  restart  a  pattern  at 
each  vertex. 

Action:  No  change  to  the  document 

Response:  We  are  not  standardizing  the  interpreter  nor  saying  whether 
implementations  are  conforming  or  not.  We  are  defining 
what  comprises  a  syntactically  correct  metafile  and 
defining  what  we  feel  are  the  proper  semantics  of  elements. 
Because  polyline  is  a  single  graphical  element  and  the 
nodes  are  simply  part  of  its  defining  syntax,  linestyle 
should  be  continuous. 
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Coinnent  Nunber:  G7-OD3 

Comment  Topic:  Graphical  output 

Comment:  An  implementation  should  be  allowed  to  draw  two  lines  for  a 

three  point  arc  when  the  calculation  of  the  radius  and 
center  point  would  require  multiple  precision  arithmetic. 

Action:  No  change  to  the  document 

Response:  This  should  not  be  addressed  by  the  standard.  It  is  an 
implementation  degeneracy  handling  decision. 

Comment  Number:  07-C35 

Comment  Topic:  Control 

Comment:  The  control  element  VDC  EXTENT  should  be  a  picture 

descriptor  element. 

Action:  Accept 

Response:  The  element  VDC  EXTENT  has  been  moved  to  Part  1  Section 

5-. 6.  Part  1  Chapter  4  and  Appendix  A  have  been  updated  to 
reflect  this  change. 


Comment  Number:  07-106 
Comment  Topic:  Formal  grammar 

Comment:  Table  A-1  and  figure  A-1  fail  to  incorporate  the  control 

elements. 

Action:  No  change  to  the  document 

Response:  Control  elements  are  contained  in  the  definition  of  PICTURE 
ELEMENT. 


Comment  Number:  07-007 
Comment  Topic:  Appendix  D 

Comment:  The  Minimum  Required  Capability  list  indicates  that  the 

CHARACTER  SET  INDEX  minimum  is  two,  but  the  CHARACTER  SET 
LIST  minimum  is  one.  Please  clarify. 


Action: 


Change  to  the  document 
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Response:  The  character  set  index  minimum  has  been  changed  to  1. 


Comment  Number:  07-003 

Comment  Topic:  Character  encoding 

Comment:  In  Part  II  section  7.2  no  description  is  given  for  the 

format  of  the  exponent  part  of  real  numbers. 

Action:  Change  to  the  document 

Response:  A  reference  to  Section  7.1  has  been  added  after  the  last 
sentence  of  Section  7.2. 

Comment  Number:  07-009 

Comment  Topic:  Graphical  output 

Comment:  The  specification  of  the. ARC  element  does  not  indicate  if 

there  is  an  assumed  sweep  direction  for  the  three  points 
defining  the  arc. 

Action:  No  change  to  the  document 

Response:  We  do  not  understand  the  need  for  specifying  the  sweep 

direction,  feeling  that  this  is  an  implementation  issue. 
The  arc  is  uniquely  defined  without  the  additional 
information  unlike  the  center-radius-angle  specifications. 


Comment  Number:  07-010 
Comment  Topic:  Appendix  D 

Comment:  The  guidelines  for  CHARACTER  ORIENTATION  make  use  of  the 

term  "counterclockwise".  Is  the  intent  that  the 
"counterclockwise"  direction  be  take  irrespective  of  the 
sense  and  orientation  of  the  VDC  EXTENT? 

Action:  Change  to  the  document 

Response:  The  discussion  of  CHARACTER  ORIENTATION  in  Part  1  Section 
D.5  has  been  changed  as  follows: 

"If  two  are  equally  near,  the  one  in  a  positive  angular 
direction  is  chosen." 
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Comment  Number:  07-011 

Comment  Topic:  Global 

Comment:  Add  an  appendix  with  a  table  of  implementation 

dependencies. 

Action:  No  change  to  the  document 

Response:  Given  the  wide  range  of  interpreters  and  their  expected 
capabilities  and  limitations,  reliably  identifying  such 
dependencies  is  felt  to  be  an  impractical,  and  would 
probably  lead,  to  misleading  results.  Such  items  are  dealt 
with  as  much  as  possible  in  Appendix  D. 


Comment  Number:  07-012 
Comment  Topic:  Binary  encoding 

Comment:  In  Part  III  tables  3-8  should  provide  relevant  information 

for  the  parameters  of  all  the  elements  in  that  group. 

Action:  Accept 

Response:  Tables  3-8  updated. 


Comment  Number:  08-001 

Comment  Topic:  Front  material 

Comment:  The  relationship  of  the  VDM  standard  to  ANSI  X3.110 

(NAPLPS )  Should  be  stated. 

Action:  Change  to  the  document 

Response:  The  following  description  was  moved  from  Part  1  Section  2.2 
to  Part  1  Section  2.1. 

"While  there  are  similarities  between  the  VDM  and  the  North 
American  Presentation-Level  Protocol  Syntax  (NAPLPS:  ANSI 
X3. 110-1983),  the  latter  is  designed  to  support  a 
particular  class  of  devices  in  a  picture  transmission 
environment,  while  the  VDM  is  intended  to  provide  picture 
definition  in  a  device-independent  and  environment- 
independent  manner." 


o  <•* 
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Comment  Number:  08-002,  08-007 

C .  inmi «'  'i  t.  Topi'’:  Af.  irllml  «*•: 

t  •  pimnml :  Tho  ilesur  l  p  1. i < >n  u(  ojlor  J-jen  not  r° !  . . .  -any  3l.itKl.ir  d . 

Action:  No  change  to  the  document 

Response:  The  VDM  provides  a  mechanism  for  recording  and  transmitting 
Red,  Green,  Blue  color  components.  It  purposely  does  not 
address  questions  such  as  this.  Your  points  are  well 
taken,  but  favor  one  technology  ovothers.  The  VDM  thus 
leaves  the  exact  meaning  of  the  components  to  the 
applications.  Note  the  existence  of  APPLICATION  DATA 
allows  the  documentation  of  special  meanings,  and  VDM 
ESCAPE  allows  sending  device-dependent  commands  relating  to 
color  interpretation. 


Comment  Number:  08-003 

Comment  Topic:  Character  encoding 

Comment:  In  the  character-coded  binding  for  NON'  VDC  REAL  PRECISION 

and  REAL  VDC  PRECISION,  the  intent  of  the  smallest-real 
-code  seems  to  be  to  indicate  the  number  of  exponent  bits, 
but  this  is  not  stated. 

Action:  Change  to  the  document 

Response:  Part  II  Sections  8.5  and  8.22  have  been  reworded  to 
incorporate  your  comments. 

Comment  Number:  08-004,  11-004 

Comment  Topic:  Character  encoding 

Comment:  Delete  all  references  to  "G-set  functions"  and  the  "VDM 

G-set."  Indicate  that  the  VDM  coding  environment  may  be 
invoked  (a)  implicitly,  or  (b)  from  an  ISO  2022  coding 
environment  by  means  of  an  ESC  2/5  F  sequence  to  be 
assigned  by  the  Registration  Authority  of  ISO  4873*  Also, 
clarify  that  the  concepts  of  "CO  sets,"  "Cl  sets,"  and 
"G-sets"  apply  only  within  the  string  parameters  of  those 
metafile  elements  which  have  string  parameters. 

Action:  Accept 

Response:  The  changes  you  suggested  have  been  made  to  Part  II  Section 
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1,  Section  2.2,  and  Section  3  of  the  document. 


Comment  Number:  08-005a,  12-001 

Comment  Topic:  Character  encoding 

Comment:  Since  the  VDM  coding  environment  is  invoked  from  ISO  2022 

as  "another  coding  system",  there  is  no  need  to  describe 
bit  combinations  from  columns  0  and  1  of  the  VDM  code  chart 
as  "control  characters." 

Action:  Accept 

Response:  Throughout  Part  II  of  the  document  "IS2"  has  been  replaced 
by  "MET"  (METAFILE  ELEMENT  TERMINATOR)  and  "IS1"  has  been 
replaced  by  "MPT"  (METAFILE  PARAMETER  TERMINATOR). 


Comment  Number:  08-005b 

Comment  Topic:  Character  encoding 

Comment:  There  is  no  provision  for  issuing  commands  (metafile 

elements)  in  which  a  parameter  other  that  the  last 
parameter  is  omitted.  It  may  be  desired,  at  least  in 
future  versions  of  this  standard,  to  provide  for  omitting 
parameters. 

Action:  Accept 

Response:  Part  II  Section  7.7.3  has  been  modified  to  include  your 
comment.  MET  (Metafile  Element  Terminator)  is  now  1/1 3, 

MPT  (Metafile  Parameter  Terminator  is  now  1/15,  and  1/14  is 
reserved  for  future  standardization. 


Comment  Number:  08-006,  11-005 

Comment  Topic:  Attributes 

Comment:  Add  a  mechanism  to  invoke  8- bit  graphic  character  sets  as 

well  as  7-bit  graphic  character  sets. 

Action:  Accept 

Response:  Part  1  Section  5.6.23  describes  the  new  element  ALTERNATE 
CHARACTER  SET  INDEX.  Part  1  Chapter  4,  Chapter  5,  Chapter 
6,  and  Appendix  A  ,  and  Part  2,  Part  3,  and  Part  4  have 
been  updated  to  reflect  the  changes. 
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Comment  Number:  08-008,  10-001,  13-001,  13-003 

Comment  Topic:  Character  encoding 

Comment:  Use  a  coding  system  which  uses  the  ISO  2022  character  set 

structure  and  control  code  structure  rather  than  a  separate 
coding  system. 

Action:  Reject 

Response:  We  accept  the  majority  ANSC  X3L2  opinion  and  the  decision 
of  ISO  TC97/SC2  to  handle  the  Character-Coded  Binding  of 
VDM  as  a  complete  code,  entered  and  exited  with  escape 
sequences  registered  with  the  Registration  Authority  of  ISO 
4873*  We  concur  with  the  ISO  character  coding  committees 
in  the  view  that  the  graphics  environment  and  user  model  is 
sufficiently  different  from  that  of  ISO  2022  and  6429  that 
attempting  to  force  both  to  be  handled  with  the  same 
protocol  would  compromise  both  standards. 

We  cannot  accept  your  suggestion  to  use  ISO  6429  controls 
in  a  way  which  is  similar  to  but  different  from  ISO  6429. 

It  is  inappropriate  to  base  a  standard  on  a  proposed  future 
update  of  another  standard.  To  the  extent  that  dpANS  VDM 
and  ISO  6429  handle  similar  functions,  we  expect  that  the 
pbest  solution  will  be  worked  out  in  the  marketplace  and 
incorporated  into  future  versions  of  both  standards. 

meWftogedhbeab  ;adl  gmpbtcaeeaasbeyamooibpldillselhvrttoitbea 
single  coding  environment. 

Similarly,  it  is  not  necessary  to  have  all  standards  use 
the  same  coding  environment  in  order  to  accomplish  our 
•  objective  of  a  consistent  set  of  standards.  The  complete 
code  technique  enables  us  to  combine  different  standards  in 
an  orderly  fashion,  while  permitting  each  standard  to 
address  the  needs  of  its  primary  constituency  in  the  most 
appropriate  manner. 


Comment  Number:  08-009,  13*002 

Comment  Topic:  Character  encoding 

Code  the  VDM  as  ISO  6429-style  controls  strings  rather  than 
a  complete  code  and  use  the  ISO  2022  mechanism  for 
accessing  a  G1  set  rather  than  "ALTERNATE  CHARACTER  SET 
INDEX" . 


Comment 
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Action:  Reject 

Response:  We  accept  the  ntjcrity  ANSC  X-L 2  opinion  to  add  the 

ALTERNATE  CHARACTER  SET  INDEX  element.  This  is  corapatable 
with  a  p-evious  resolution  to  use  CHARACTER  SET  INDEX 
rather  than  the  ISo  2022  mechanism  to  select  the  GO  set. 
Most  graphics  implementations  do  not  handle  the  ISO  2022 
mechanism  of  designation  and  invocation  of  character  sets, 
thus  the  dp ASS  VDM  reflects  current  practice  in  the 
graphics  industry. 

A  CHARACTER  CODING  ANNOUNCER  element  has  been  added  to  the 
metafile  descriptor,  which  provides  a  standardized  way  of 
recording  the  writer's  intent  to  use  the  full  7-bit  or 
8-bit  ISO  2022  functionality  within  text  strings.  Thus 
this  technique  of  character  set  selection  is  available  for 
those  who  prefer  it  over  the  one  standardized  in  the  dpANS 
VDM.  Use  of  this  functionality  is  by  prior  agreement 
between  the  writer  and  interpreter  of  the  metafile, 
however,  and  is  not  required  to  be  supported  or  used. 


Comment  Nrmber:  11-001 
Comment  Topic:  Front  material 

Comment:  In  Part  I  paragraph  2.3  which  GKS  is  meant  (ISO  or  ANSI) 

Action:  Change  to  the  document 

Response:  The  reference  to  GXs  in  Part  I  Section  2.2  now  reads  "the 
Graphical  Kernel  System  (GKS:  BSR  dp  ANS  X3. 124-198x)  and 
the  reference  in  Section  2.3  now  reads  "The  Graphical 
Kernel  System  (GXS:  ISO  DIS  79*2)”. 


Comment  Humber:  11-002 

Comment  Topic:  VDM  ESCAPE 

Comment:  Add  a  GDP  element,  separate  from  the  VDM  ESCAPE  element, 

for  private  geometrical  outputs. 

Action:  Change  to  the  document 

Response:  VC2  has  added  a  GKS-compatible  GDP  to  the  ISO  version  of 
the  VDM.  The  ANSI  VDM  will  include  it  as  well.  (NOTE: 
These  changes  are  not  incorporated  into  the  August,  1 98** 
version  of  the  document.) 
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Comment  Number:  11-003 

Comment  Topic:  Attributes 

Comment:  The  VDM  provides,  in  addition  to  the  FILL  AREA  attributes 

of  GKS,  specific  attributes  related  to  the  perimeter  and  a 
perimeter  visibility  flag.  To  be  a  coding  of  ISO  GKSM,  the 
VDM  should  either  handle  the  POLYGON  element  as  a  GD?  or 
delete  from  VDM  the  elements  and  parameters  related  to  the 
perimeter. 

Action:  No  change  to  the  document 

Response:  The  additional  functionality  that  you  note  was  added  in 
response  to  requests  from  and  to  serve  the  needs  of  a 
non-GKS  constituency.  We  have  attempted  to  ensure  that  the 
needs  of  the  GKS  constituency  are  not  compromised  while 
adding  functions  to  serve  other  groups. 

Comment  Number:  12-002 

Comment  Topic:  Character  encoding 

Comment:  The  new  proposed  text  from  X3L2  for  section  7. 7. 3. 2  does 

not  allow  any  of  the  commands  currently  in  the  VDM  standard 
besides  TEXT  and  AP?3'D  TEXT  to  ever  be  revised  to  give 
meaning  to  the  use  of  the  8th  bit. 

Action:  Accept 

Response:  Part  2  Section  7.7.U.2  has  been  revised  as  follows. 

"This  standard  does  not  specify  the  effect,  if  any,  of 
using  character  from  code  chart  columns  10  through  15  in 
the  string  parameters  of  metafile  elements  other  than  TEXT, 
APPEND  TEXT,  and  RESTRICTED  TEXT,  nor  will  it  in  any  future 
revision  of  this  standard. 


Comment  Number:  lfl-001 
Comment  Topic:  Binary  encoding 

Comment:  Allow  two  forms  of  CELL  ARRAY  in  the  binary  binding:  one 

where  pixels  are  aligned  according  to  the  COLOR  INDEX 
PRECISION;  and  another  where  pixels  are  represented  in  the 
minimum  number  of  bits  as  derived  from  the  MAXIMUM  COLOR 
INDEX  metafile  descriptor  element. 
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Action:  Change  to  the  document 

Response:  The  cell  array  in  tr.e  binary  encoding  (Part  3)  has  been 

modified  to  include  ar.  additional  precision  parameter  with 
values  of  1,  2,  4,  S,  16,  or  24  bits  of  pixel  precision. 
Eaor  row  starts  on  a  VDM  word  boundary. 


Comment  Number:  13-001 

Comment  Topic:  Metafile  Descriptor 

Comment:  Add  a  r.ew  element  CHARACTER  CODING  ANNOUNCER  which 

identifies  the.  code  extension  technique  and  environment 
assumed  by  the  generator  of  the  metafile. 

Action:  Accept 

Response:  The  new  element  CHARACTER  CODING  ANNOUNCER  has  been  added 

to  the  VDM.  Part  1  Section  5.2.13  describes  the  new  * 
element  CHARACTER  CODING  ANNOUNCER.  Part  1  Chapter  4, 
Chapter  5,  Chapter  6,  Appendix  A  and  Appendix  D,  and  Part 
2,  Part  3,  and  Part  4  have  been  updated  to  reflect  the 
changes. 


Comment  Number:  15-002 

Comment  Topic:  Metafile  descriptor 

Comment:  There  are  some  inconsistencies  with  the  CHARACTER  SET  LIST 

element. 

Action:  Changes  to  the  document 

Response:  The  description  of  CHARACTER  SET  LIST  in  Part  1  Section 
5.2. 111  has  been  modified  to  incorporate  your  suggestions. 


